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SPECIAL ISSUE—Part 1 
Product Showcase No 24 
Highlighting key trends in 
power sources, software, 
ICs & semiconductors, and 
hardware & interconnects 
Expanded literature section 


ELECTRONIC TECHNOLOGY FOR ENGINEERS AND ENGINE! 


FAST ASIC. 


VTC’s High-Performance 
Processes 


Linear High-Density (LHD) 
Complementary Bipolar Process (CBP) 
Current Mode Logic (CML) 

CMOS | 

CMOS II 


6GHz Analog Master 
Chip Family 
Versatile, quick-turn bipolar 
solutions — ideal for such high- 
performance applications as disk 
drive subsystems, analog signal 
processing, linear subsystems, high- 
speed video graphics, and ATC. 
CJ Universal CAD interface 
(SPICE netlist) 
C1 SOOMHz f,PNP 
CL] Four arry sizes 
LJ 2.0u (CBP) process 
LJ On-chip oxide capacitors and 
Schottky devices 
LJ Up to 68 pins 
L] Iwo-layer metal 


Minimum Metal Switch 

Geometry Layers Speed 
3.0u 2 1.5ns 
2.0u 2 900ps 
2.0u 2 350ps 
1.6 2 0.8-1.5ns 
1.0u 2 


HIGH-PERFORMANCE 
CMOS ASIC 
SOLUTIONS: 


1-Micron CMOS Standard 
Cell Library 
A cost-effective, correct-the-first- 
time design methodology with proven 
CAD tools. Performance optimized for 
driving the large fanouts and long 
interconnects characteristic of 
complex, VLSI/VHSIC-oriented 
designs. 
CL) 20,000+ gate-equivalent 
complexity 
[1] Gate delays less than 575psec 
(2-input NAND, fanout of 2) 
LJ 1.0u (CMOS lI) process 
C1 Two-layer metal 
L) Over-the-cell routing 
LJ] High-performance macro families 


Clock 
Rate 


60MHz 
350MHz 
1GHz 
75MHz 
0.4-1.0ns 150MHz — 


Bandwidth Minimum 


F,NPN F,PNP Device Area 
1GHZ 100MHz =: 1900 
6GHz 500MHz 3702 
7GHz 100MHz 3702 

_ _ 2002 
— 1002 
CMOS Silicon Compilation 
VIC now offers access to the 
power of the Genesil™ design system 


from Silicon Compilers, Inc. Only 

VTC can offer Genesil users the 

opportunity to design, manufacture, 

and test in a tempest-level secure 

facility. 

L] Automated layout compilation 
and routing 

CL) Rapid architectural tradeoffs 

LJ 1.6 (CMOS 1) process 

CL) Interactive simulation and timing 
analysis 

LJ Placement, pinout, and 
packaging aids 

LJ Standard functions include parallel! 
datapath module, RAM, ROM, 
FIFO, PLA, random logic functions, 
pads, external functions 

CL] Timing checked automatically 


CMOS Gate Array 

An extensive, fully characterized 
macro library that includes multiplexers, 
decoders, priority circuits, a shifter, 


up/down counter, adders, 

comparators, a 16-word read/write 

memory, and a large selection of 

simple gates and flip-flops. 

CL) Typical loaded gate delays of 
0.85ns (2-input NAND, fanout 2) 

LJ 1.6 (CMOS |) process 

CJ Two-layer metal 

C) Powerful on-chip test circuitry 

CL) 6K gates in matrix, plus on-chip 
maintenance system 

OJ Up to 172 pins 


SO, give VTC a yell. Your search 
for an ASIC vendor isn’t complete 
till you do. 

We'll send you a brochure with 
performance specs that'll have you 
screaming for joy. VTC Incorporated, 
2401 East 86th Street, Bloomington, 
MN 55420. (In Minnesota, call: 
612/851-5200.) 


CALL 800/VTC-ASIC 


Circle No. 3 (Commercial) 


Circle No. 42 (Military) 


VIC's wide choice of packaging options 
includes plastic and hermetic DIPs, 
surface mount, and PGA, plus TAB. 


SCREAMING 


PERFORMANCE 
YOU CAN COUNT ON: 


TO 7GHz BIPOLAR 


It’s a fact worth shouting about: 
VTC offers more high-performance 
ASIC solutions than any other vendor. 
Both bipolar and CMOS. 

Our advanced processes give 
you the performance specs you need 
to meet your most demanding 
applications. And your most 
demanding requirement: staying 
competitive in today’s tough 
marketplace. 

But, VTC gives you even more to 
count on. Not the least of which is 
experience: 20 years in IC design and 
manufacturing to be exact. Which 
means our quality and reliability have 
been proven hundreds of times over. 


‘2 
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VTC incorporated 


OR 150MHz CMOS. 


Plus, total in-house capability — 
from design and mask-making, 
through water fabrication, to packaging 
and testing. With state-of-the-art 
equipment and facilities to match 
anyone's . . . anywhere. 

And CAD software tools that make 
first-pass SuCCess a reality, not just a 
possibility. 

VTC lets you choose from three 
basic approaches: 

C1 Gate array/analog master chip 
1 Standard cell libraries 
1 Silicon compilation 

You can also choose your design 

approach: 

C) Your own staff 

(1 VTC-authorized design centers 
C1 VIC factory-based designers 
(1 Or a combination 


On the Silicon Frontier”. . 


Use our proven CAD tools on your . 


choice of workstations, including the 
IBM PC AT™ or compatible, Mentor 
Graphics™, DEC VAX™, and the 
Genesil™ Silicon Compiler. 

And, choose your packaging from 
one of the best selections available 
today. 

Our BasicASIC™ family already 
includes eight high-performance ASIC 
solutions, with more on the way — all 
available in commercial or military 
temp ranges. 

This wide choice of options, plus 


our total in-house capability, really make 


VTC your one-stop high-performance 
ASIC source. 


HIGH-PERFORMANCE 
BIPOLAR ASIC 
SOLUTIONS: 


1GHz Analog Master 
Chip Family 
Versatile, quick-turn, cost-effective 
linear solutions — ideal for low-noise, 
high-bandwidth applications. Very 
high component counts allow 
interconnection of densely packed 
analog functions. 
C1) Three array sizes 
1 3.0u (LHD) process 
1 On-chip junction capacitors and 
Schottky devices 
1 Up to 68 pins 
1 Two-layer metal 


Analog / Digital Bipolar 
Cell Library 

Easy-to-use, cell-based solutions 
for high-performance mixed analog/ 
digital systems. Standard cell 
methodology lets you concentrate on 


systems problems without concern for 

discrete IC design. 

1 Linear functions: amps, ADCs, 
DACs, comparators 

1 Digital functions: SSI, MSI, LSI; 
three power/speed options 

[1 Memory functions: RAM or ROM 

1 TTL or ECL 10K 1/0 levels 

1 Amplifier bandwidths to 200MHz 

1 Digital clock rates to 6(0MHz 

C1) Component library available 

1) Laser-trimmed resistors 

(1 3.0u (LHD) process 


High-Performance Bipolar 
Digital Cell Library 
Ultra high-speed logic functions, 
with unlimited 1/0 flexibility . . . the 
fastest digital standard cell ASIC 
solution on the market today. Single- 
chip complexities to 5000 gates, with 
demonstrated radiation hardening to 
one megarad. 
C1 350psec propagation delays 
1 Digital clock rates to 1GHz 
LJ ECL 10KH and TTL1/Os available 
on same chip 
1 Suitable for +5, -5, or -5.2 volt 
power supplies 
(J 2.0u (CML) process 


High-Performance 
Analog/Digital Custom Designs 
Full custom solutions, with high- 

performance assured due to our 
advanced processes . . . for 
applications requiring high speed, 
high slew rate, low offsets, large 
power bandwidth, large output drive 
capability, fast conversion rates, 
and high packaging density. 


Cen nn nnn nnn 


dc to 3GHz 


¢ less than 1dB insertion loss over entire passban 

¢ greater than 40dB stopband rejection ) 
¢ 5 section, 30dB per octave roll-off 

¢ VSWR less than 1./ (typ 


- over 100 models, immediate delivery PO navies Gat Meee ee 
6 meets Vi | FS1D-70? Domestic and International Telexes: 6852844 or 620156 
¢ rugged hermetically sealed package (0.4 x 0.8 x 0.4 in. cnetee 


¢ BNC, Type N, SMA available 


LOW PASS Model 150 200 | 300 


Min. Pass Band (MHz) DC to 60 140 
Max. 20dB Stop Frequency (MHz) | 19 7: 1°90 210 | 290 


Prices (ea.): P $9.95 (6-49), B $24.95 (1-49), N $27.95 (1-49), S $26.95 (1-49) 


HIGH PASS 
Start, max. 


Pass Band (MHz) erick an. 
Min. 20dB Stop Frequency (MHz) 


450 | 550 | 600 | 750 | 850 | 1000 


410 


Model 150 


26 ot, 


Prices (ea.): P $12.95 (6-49), B $27.95 (1-49), N $30.95 (1-49), S $29.95 (1-49) 
* Prefix P for pins, B for BNC, N for Type N, S for SMA C105 REV. B 


SPECIFICATIONS 
Model 


MAR-1 
MAR-2 
MAR-3 
MAR-4 
MAR-7 
MAR-8 


DC-1000 
DC-2000 
DC-2000 
DC-1000 
DC-2000 
DC-1000 


Frequency Gain, dB Max. Power NF 
MHz (min. ) dBm(typ) dB(typ) 
13 0 5.0 
8.5 +3 6.5 
8 +8 6.0 
Z +11 7.0 
8.5 +4 5.0 
21 +10 a5 


Price $ 


Ea. 

0.99 
1.50 
1.70 
1.90 
1.90 
2.20 


Qty. 
(100) 
(25) 
(25) 
(25) 
(25) 
(25) 


designers amplifier kit, DAK-1 
© Of each model, total 30 amplifiers 


only $49.99 


finding new ways... 


dc to 2000 MHz 
amplifier series 


Unbelievable, until now. ..tiny monolithic wide- 
band amplifiers for as low as 99 cents. 


These rugged 0.085 in. diam. plastic-packaged 
units are 50 ohm input/output impedance, un- 
conditionally stable regardless of load, and easily 
cascadable. Models in the MAR-series offer from 
7 to 21d0B gain, Oto +10dBm output, noise 
figure as low as 3.5 dB (5.5dB typical), and up 

to DC-2000MHz bandwidth. 


Also, for your design convenience, Mini-Circuits 
offers 10 pf to 0.055uf chip coupling capacitors 
for the MAR-amplifiers at only 12 cents each. 


Setting higher standards 


 Mini-Circuits 


A Division of Scientific Components Corporation 


P.O. Box 166, Brooklyn, New York 11235 (718) 934-4500 
Domestic and International Telexes: 6852844 or 620156 
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Modular supplies are attractive choices 
for applications that can’t accommodate 


standard multiple-output units (pg 240). 
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DESIGN FEATURES 


Hardware and Interconnect Devices 


Heat-removal devices hold semiconductors 76 
within operating ranges 

Besides the usual fans and blowers used to carry heat away from 
semiconductors, you have access to a variety of local cooling devices 
that help keep junction, temperatures down.—Bill Travis, Senior Editor 


ICs and Semiconductors 
LAN ICs let you build networks for PCs 136 


VLSI technology has finally reduced chip costs enough to help you 
build reasonably priced LAN-node cards for insertion in personal- 
computer-based workstations. Yet chip makers and designers of these 
boards alike are still debating over which LAN standards provide the 
most cost-effective way to implement your PC network.—Denny 
Cormier, Regional Editor 


Software 


uP simulators let you debug 196 
software on an IBM PC 


Software simulators that execute on the IBM PC and compatibles 
allow designers to debug ROMable software for a variety of wPs. PC- 
based simulators generally offer more sophisticated software-debugging 
features than do expensive in-circuit emulators, yet they fit into the 
budgets of even small engineering departments.—Maury Wright, 
Regional Editor 


Power Sources 


User-configurable power supplies 

speed development 240 
Modular, user-configurable power supplies let you quickly assemble 

the exact combination of voltages and currents that your application 

requires. Unfortunately, there are tradeoffs involved in using such sup- 

plies, and intermediate solutions do exist.—Charles H Smal, 

Associate Editor 


Continued on page 7 
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On the cover: Part 1 of EDN’s Product 
Showcase No 24 highlights innovative 
hardware and interconnect devices (pg 
87), ICs and semiconductors (pg 151), 
software packages (pg 209), and power 
sources (pg 247). (Cover concept by 
Kathleen Ruhl; photos hand tinted by 
Wayne Dreese) 
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PRODUCT UPDATE 


CMOS 1M-bit static-RAM modules 
CMOS clock/calendar IC 


PRODUCT REVIEWS 


Hardware and Interconnect Devices 
ICs and Semiconductors 

Software 

Power Sources 


DESIGN IDEAS 


Low-power circuit counts contact closures 
Test whether a noise source is Gaussian 
Variable-gain amplifier uses matched FETs 
TV sync generator acts as clock timebase 
Bias supply is temperature compensated 


LITERATURE 


Components 
Computer-Aided Engineering 
Computers and Peripherals 
Instruments 


59 
60 


87 
151 
209 
247 


274 
2/2 
274 
278 
280 


284 
291 
294. 
297 


Continued on page 9 
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If you don't believe our PCB warranty, 
ask the people who've collected on it. 


Our warranty is this: If you discover you've on-time delivery record unequalled in the circuit 
received a bad board, we'll pay for it. _ board industry. 

The thing Is, we rarely have to. In fact, the quality So, even though you'll never get rich collecting 
of our boards Is so reliable, some of our customers on our warranty, think of the time and money you'll 
have stopped incoming board tests altogether. save by never having a bad board. Join our 

And we're not just talking about simple two-sided large audience of satisfied customers and send 
boards, either. We specialize in building dense your next PCB manufacturing order to Tektronix. 
multi-layer and surface mount PCBs, using Call 1-800-222-2600 ext. 216 in the US., 
technologies refined and perfected by our own or 1-800-338-8800 - 


engineers. ext. 216 in 
Best of all, the farther away you are, the farther Canada. 
we go to help meet your deadlines. The result is an 


3 : 
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Tektronix 


Copyright © 1986 by Tektronix, Inc. All rights reserved. PCB 101 COMMITTED TO EXCELLENCE 
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EDITORIAL 51 


Young people—in particular high-school students—need a realistic 
exposure to engineering before selecting it as a college major. One way 
to accomplish this goal is to open US trade show to students. 


PROFESSIONAL ISSUES 305 


Recruiting engineers to the South Bronx is a task less difficult than it 
scems.—Deborah Asbrand, Staff Editor 


LOOKING AHEAD 315 


Rectifier market to grow at a 10.2% annual rate . . 
ditures: A colossal waste? 
transmission. 


. Network expen- 
... DP/MIS budgets to stress control over 


DEPARTMENTS 


INGWS Tiveaug i i i sk oS eS 21 
DIGIAIB OU Pe re ee a a we ee 33 
NS a ae oa Oe 44 
WCAC A ie a ie ee ee ee ae 67 
Dea Ce Te ee, ee ee SE ee ee 71 
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A product-oriented design aid 


To save you time in your efforts to keep current, EDN’s editors 
have surveyed the new-product offerings from thousands of com- 
panies, screening and selecting only the most significant of those ofter- 
ings introduced in the last six months. We present our findings—the 
best of the best—in a format devised to make your product selection 
as casy as possible. You can keep this Product Showcase as a reference 
until the next one that covers these four key product areas appears in 
July. 
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YEARS FROM 
NOW WILL 
YOUR MILITARY 
SUPPLIER BE 
JUSTABAD — 

MEMORY? 


It’s no secret—there’s a lot of uncertainty in the marketplace. You never know if the company you’ re dealing 
with today will still be around to service you tomorrow. And that’s a chance you can’t take—especially in 
the military market. 

With INMOS, you’re not taking any chances. We have a seven-year history of supporting all major 
military defense programs with static and dynamic RAMs. Our fabrication facilities are tully compliant with 
MIL-STD-883C; with military burn-in, performance testing and quality assurance conducted in Colorado Springs. 

We have your future in mind with our new CMOS military SRAMs (with performance to 35ns over the tull 
military temperature range) and military low power battery backup CMOS SRAM products. We're the only 
company in the world to produce 64K and 256K DRAMs with RAS access times down to 80ns, and we're going 
to keep on producing and servicing innovative military products year after year. : 

For military products you can depend on, count on INMOS—the beginning of a very good memory. 


16K SRAMs 64K CMOS SRAMs MILITARY DRAMs 


IMS1400M (x1) |NMOS |45, 55, 7Ons IMS1600M {x1}* 45,55, 7Ons IMS2600M (64Kx1}) |NMOS }100, 120, 150ns 

IMS1420M (x4) |INMOS |45, 55, 70ns IMS1620M (x4)* 45,55, 70ns IMS2800M (256Kx1) |} CMOS |80, 100, 120, 150ns 
IMS1403M (x1)* }CMOS |35, 45, SSns IMS1624M (OE, x4)* |45, 55, 70ns IMS2801M (256Kx1) |CMOS |80, 100, 120, 150ns 
IMS1423M (x4) |CMOS |35, 45, S5ns IMS1630M {x8) 45,55, 70ns 


*Also available as Low Power Battery Backup CMOS SRAMs with Idr of 10pA (typical Icc at 2V at 25° centigrade). —_inmos, @83 


MIL-STD-883C RAMs 
AMOS 


INMOS, Colorado Springs, Colorado, Tel. (303) 630-4000; 
Bristol, England, Tel. (0454) 616616; 
Paris, France, Tel. (1) 46.87.22.01; 
Munich, Germany, Tel. (089) 319 10 28; 
Tokyo, Japan, Tel. 038-505-2840. 
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#888) and IMS are trademarks of the INMOS Group of Companies. 


SIEMENS 


Two million ICs tested to destruction. 
At Siemens. 


If you want to be out front in electronic components 
you need to have that something extra when it 
comes to product quality and reliability. Easier said 
than done. Siemens subjects two million integrated 
circuits yearly to destructive tests. Experience 

from these endurance tests helps us to supply our 
customers with what's better: delivery quality 

and longterm reliability prove it. And they’re assured 
for the future too. 


It's all guaranteed by 27,000 employees. 
And the thousands of million marks 
going into research and development 
annually. That's a foundation Siemens 
customers can bank on, worldwide. 


Not only flexibility, all- 
product quality, round docu- 
service has to mentation are 
be right too. matter-of- 
Adherence to course for 
specification Siemens cus- 
and schedule, tomers. 
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Entrenched 


I Me gab 
in 4 Megabit 


That the future belongs to large 
capacity memory components 1S 
not hard to visualize, but it takes 
real vision and Icnitver_ ies to pro- 
duce a solution today that meets 
the demands of tomorrow. So it’s 
no coincidence that NEC’s 1 Mega- 
bit DRAM features seetinolopieat 
advances identified with the 
4 Megabit realm. The NMOS chip 
is based on double level polycide 
technology and uses a 1.0 uses a 1.0 p desi design 
rule. pe of course, there is the 
SOE RES 2nd POLYCIDE revolutionary 
Posi __ trench capacitor design that puts the 
2, chip way out in front of products 

using the conventional Aiea capacitor 
method. 
wersion LHe result is a 1 Megabit DRAM of 
“rr extremely compact dimensions. In fact, 
the die size is less than 50 sq mm in 
MEMORY CELL WITH A TRENCH CAPACITOR Cross- section. The tiny size permits a 

meaningful choice in space-saving packaging — either a 

300-mil wide 18- wile plastic DIP, or aS OJ housing appropriate 


AL BIT LINE 


TRENCH 
CAPACITOR 
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in the Future 


t DRAM 
Te chnolo gy! 


for surface-mounting techniques. 

Not to mention increased product 
reliability thanks to radically im- 

proved alpha particle resistivity, 

which results in a soft error rate 
matching that of a VO & BITLINE TEST 

Ice Kbit DRAM. DC & AC TEST ve. | MEMORY CELL TEST 
The 1 Megabit pee 
DRAM is organized ans 
aS 1 048 5/6 x 1 bit Ce oD eee 
are operates off a «xs 
single 5V power NORMALIZED 


TEST TIME 


Capacitor 


0.0 0.5 1.0 


Wie Functions QUASI 256K X 4 REDUCES THE MEMORY CELL 
in clu e nibbl e or TEST TIME TO 1/4. 


paps-mogs mode, CAS-before -RAS refresh, and sophisticated test 
circuitry. NEC have integrated a 4-bit wide test 

§ mode that cuts total testing time by up to half. 

=m [his keeps testing costs down, but maintains a 

sitar high level of product reliability — essential factors 

in voheese production at Pa Capacity memory chips. 


West Germany: Dusseldorf 02 11/65 03 01, Telex 8 58 996-0 
The Netherlands: Eindhoven 0 40/44 58 45, Telex 51923 


France: Paris 01/39 46 9617, Télex 699 499 

Italy: Milano 02/67 09 108, Telex 315 355 

Sweden: Taby 08/73 28 200, Telex 13 839 : 
UK: Milton Keynes 09 08/69 11 33, Telex 777 565 
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The only CMOS arrays you need. 


Our 62A00 Series with advanced universal I/O 
offers densities to 8,500 gates. 


Look again if you think there’s little 
or no difference among available CMOS 
arrays. 

Motorola’s new 2-micron silicon-gate 
CMOS HCA62A00 Series provides ad- 
vanced features that spell real simplicity 
in semicustom design solutions for both 
commercial and military applications. 


Advanced 2-Micron HCA62A 


Series HCMOS Macrocell Arrays 


Array Gate Primary | Available Available 
Type Equivalent Cells I/O Pads | Packages (# Pins) 


Trenance | 300 | 


Universal I/O buffers 
take you from schematic 
to semicustom chip. Fast. 


Our advanced HCA62A Series lets you 
move from concept to finished silicon 
with ease and speed, letting you put the 
signal and power pins anywhere you 
want them. For high output drive, you 
can parallel up to six output cells on a 
chip for 24 mA through a single pin. If that 
isn’t unique enough, the same cells you 
paralleled to obtain the higher drive can 
still be used as array inputs. You can have 
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your cake and eat it too: high output drive 
without reduced pin utilization. That's 
a Motorola exclusive. 

Still another creative feature of the 
HCA62A Series is integral oscillator 
macros. Adjacent input buffers can form 
on-chip oscillators, with frequencies con- 
trollable from 1.0 to 60 MHz, for clocking 

internal cells. Frequencies are 
adjusted simply, with an exter- 


nal RC and crystal network. 
Replace conventional 
gates to 10K. 
Thanks to 100% utilization 
94-52 and routability, Motorola’s 
HCA62A Series will replace 


conventional gate arrays of up 
to 10,000-gate density. They’re 
also the industry’s most flex- 
ible devices, with availability 
in practically every packaging 
and pin configuration from 
16-pin dual in-line to 168-pin 
PGA, in plastic and ceramic. The series 
also provides high latch-up immunity and 
3 kV ESD protection. Licensed alternate 
sourcing is available, too. 


Complete, easy-to-use 
CAD development. 

Perhaps as important, our high-speed, 
low-power HCA62A Series Macrocell 
arrays are supported by a complete CAD 
development system to quickly translate 
your design into working silicon. All you 


P-CAD is a trademark of Personal CAD Systems, Inc. 


need to design using Motorola’s CAD 
system is an ASCII-type terminal and a 
modem. Or, you can use your own engi- 
neering workstation such as Daisy, Mentor, 
P-CAD™ or FutureNet supported by 
terrific software. 

Interface is that easy. 

Motorola also provides a comprehen- 
sive, efficient hardware library which 
includes an oscillator with clock buffer. 
Functions are being added almost daily 
to make putting ’62A Series performance 
into new or old designs even easier. 

With HCA62A Series macros you can 
easily grow into standard cells which offer 
identical functions in both 3- and 2-micron 
technologies. 

Add up these advantages of relying on 
Motorola for your semicustom array. 
Remember as well that we carry through 
and maintain direct control over the entire 
manufacturing cycle, with Motorola 
attention to detail and quality. 

Give your designs the simplicity, flexi- 
bility, performance and quality of Motorola 
semicustom arrays. Give them the edge. 


For direct discussion of the HCA62A00 
Series arrays, contact a Motorola Regional 
ASIC Design 
Center or your 
Motorola sales 
office. For litera- 
ture, send in 
the completed 
coupon. 


(AA) MOTOROLA INC. 


European Semiconductor Group 


Write To: Motorola Ltd., European Literature Centre, 88 Tanners Drive 


Title 


Company 


a] ty a a 
is pe 


Country 


Blakelands, Milton Keynes MK14-5BP, United Kingdom 


Please send me data on your HCA62A00 Series Macrocell arrays. 
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MEET THE INDUSTRY’S : 
MOST WELL-CONNECTED PC. @ 


THE PERSONAL LOGICIAN. 


The IBM PC-AT 
and Daisy's proven 
CAE tools. 


Daisy’s Personal LocIcIAN starts with the IBM® 
PC-AT™ platform, plus: 
¢ High resolution, high performance workstation 
graphics. 
¢ Multi-window, multi-tasking UNIX™based 
DAISY-DNIX operating environment. 
¢ Expanded memory —up to 6.5 Mb RAM, 
140 Mb disk— enough capacity for large designs. 
-* Optional Physical Modeling, to plug actual chips 
into system simulations. 
¢ The broadest range of CAE/CAD software avail- 
able, including: Design Entry; Digital and Analog 
Simulation; Verification; Test. 
¢ Plus these new additions: Personal BOARDMASTER 
for PCB design; Personal GATEMASTER for Gate 
Array Design; Personal CHIPMASTER for Custom 
IC Editing. 

The result: A professional CAE/CAD work- 
station, at prices you can afford. For system design. 
For ASIC design. For custom IC editing. 


Sit here. 
Run it there. 


Beyond transparent access to files onthe “| 
network, only the Personal LOGICIAN gives you 
transparent control of network resources, right 
from your desktop. 

Just open a window, and control operations on 
other network resources — even hardware acceler- 
ators. That window displays — interactively —the 
remote process as it executes on another network 
resource or node. 

Access and control accelerators for simulation. 
File server nodes for design data bases. Application 
nodes for layout verification. All transparently. 
The power of the Personal LoOGIcIAN gives you true 
CAE. A networked Personal LOGICIAN gives you the 
full power of CAE resources in a desktop system. By 
itself, a tool to accelerate the engineer. Networked, a 
tool to accelerate engineering teams, large or small. 


Trademarks: DAISY-DNIX, Personal BoarpMasTER, Personal GaTEMASTER, Personal 
CHIPMASTER — Daisy Systems Corp.; AT— International Business Machines; 

UNIX— Bell Laboratories, Inc.; VAX— Digital Equipment Corp. Registered Trademarks: 
IBM — International Business Machines Corp.; Daisy, Personal Locician— Daisy 
Systems Corp. 


See how well- 
connected you can be. 


Call for our free 
demonstration video": 
1-800-556-6661, ask for Dept. D 
1-800-824-2385, (In CA) © 
ask for Dept. D 


*We reserve the right to qualify recipients. 
©1986, Daisy Systems Corporation. 
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A switch smaller than an IC. 


But what about reliability? 
: oo Long life? 
_ Not to worry...it’s a Cherry. 
It’s the sub-subminiature 
tweezer-sized 
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EDITED BY JOAN MORROW 


TRIPLE 8-BIT VIDEO DAC SUPPORTS 2048 x1536-PIXEL RESOLUTION 


The ECL BtlO9 video D/A converter operates at video rates to 250 MHZ max; it 
therefore fits video applications with resolution to 2048x1536 pixels. Brooktree (San 
Diego, CA, (619) 452-7580) offers the IC in a 40-pin DIP for $39 (1000). The monolithic 
device includes three 8-bit DACs with RS-343A-compatible outputs. The DACs feature 
+ 14-LSB differential linearity and 1-nsec max rise/fall time. The company also offers 
ECL static RAMs and ECL/TTL octal transceiver/translator chips to complement the 
video DAC in system designs.—Maury Wright 


DSP SOFTWARE FOR IBM PC WORKS WITH 166-kHz A/D BOARD 


By combining the Transview spectrum and transfer analysis package with the A&D 
160 A/D converter board, you can extract a signal from a noisy linear system after one 
reading. Microway (Kingston, MA, (617) 746-7341) offers both Transview and the A&D 
160. Transview sells for $250 (non-copy-protected), and the A&D 160 with two anti- 
aliasing modules costs $1745. 


Under software control, the A2D 160 applies a pseudorandom noise signal to the 
system under test and records the response. Transview computes the system impulse 
response and generates the FFT (or the chirp-Z algorithm for non-power-of-two 
lengths) to obtain the system transfer function. Traditional impulse testing for noisy 
systems requires averaging a large number of readings. 


The program executes a 1024-point FFT in approximately one second; a 1000-point 
chirp-Z transform requires eight seconds. In open-loop mode (without applying a 
stimulus), Transview acts as an FFT spectrum analyzer.—Margery 5S Conner 


SONY ENTERS WORKSTATION MARKET WITH 32-BIT-y.P MACHINE 


The News workstation from Sony Corp features two processors and supports the 
Unix 4.2 BSD operating system. The 430x370x130-mm workstation gives the perfor- 
mance of a superminicomputer for the price and size of a personal computer, accor- 
ding to the company. The Model 810, which costs ¥950,000 ($6130), has 2M bytes (4M 
bytes max) of memory; the $11,290 Model 820 provides 4M bytes of memory; and the 
Model 830, selling for $17,742, incorporates 8M bytes (16M bytes max). The worksta- 
tions also incorporate the Ethernet LAN and FNS file system.—Joan Morrow 


DREW EARNS MOST VOTES IN IEEE ELECTION; FEERST CONTESTS 


In an election in which more than 52,000 votes were cast, just 242 votes separated 
the winner and the runner-up in this year’s IEEE president-elect campaign. Specifi- 
cally, 18,374 IEEE members threw their support to Russell Drew, president of Viking 
Instruments (Sterling, VA), and 18,152 votes were cast for Irwin Feerst, an engineering 
consultant from Massapequa, NY. Third-place finisher with 15,828 votes was Merlin 
Smith, a manager of systems technology for IBM’s Thomas Watson Research Center 
(Yorktown Heights, NY). 


Never one to retreat from a challenge, Feerst filed a formal objection to the election 
results in the second week of November. IEEE bylaws require that Credentials Commit- 
tee members make a determination on the complaint within 30 days of receiving a 
copy of it. The committee can’t overturn the election results, but it can call for a new 
election. Either party has 10 days to file an appeal of the committee’s decision. In case 
of an appeal, the IEEE Executive Committee issues a final determination. 
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Feerst, spokesman for the Committee of Concerned EEs, is best known for his 
outspoken criticisms of the IEEE. The election was his fifth and most nearly suc- 
cessful attempt to become IEEE president. Feerst launched four campaigns from 1975 
to 1979, losing three times and withdrawing once. He won a spot on this year’s ballot 
by collecting signatures from more than 2200 IKEE members. 


The position of president is a two-year term: The winning candidate serves the first 
year as president-elect and the second year as president.—Deborah Asbrand 


HYBRID PROVIDES COMPLETE STRAIN-GAUGE CONDITIONING 


The Model 18341 is the industry’s first hybrid strain-gauge signal conditioner, accor- 
ding to its manufacturer, Analog Devices (Norwood, MA, (617) 461-3643). Housed in a 
«8-pin double-width DIP, the device is one-third the size and two-thirds the price of the 
closest alternative—the company’s Model 2B31 module. Both provide an interface 
between half- or full-bridge strain-gauge transducers used in the measurement of 
strain, torque, force, and pressure. 


The hybrid 1B31 includes half-bridge completion resistors, an adjustable bridge- 
excitation source (4 to 15V), an instrumentation amplifier with resistor-programmapble 
gain (& to 5000), and a filter with programmable cut-off frequency (10 Hz to 20 kHz). It 
also specs 0.005% max nonlinearity error, 0.25-vV/°C typ drift, and 140-dB CMR (for a 
10-Hz bandwidth). The 1B31 comes in a plastic package, operates over —25 to +85°C, 
and costs $45 (100).—Tarlton Fleming 


TELECONFERENCING SOFTWARE LETS TWO USERS MODIFY DRAWINGS 


In-Synch teleconferencing software from American Video Teleconferencing Corp (Far- 
mingdale, NY, (516) 420-8080) allows two users of IBM PCs or compatibles to use the 
same CAE, spreadsheet, or word-processing program simultaneously over a telephone 
line. Once you’ve established modem communication with your correspondent, either 
one of you can load an AutoCAD drawing, a spreadsheet, or a document, and both of 
you can modify it or post notes and comments in special windows at any position on 
the document. 


You can use the $149.95 RAM-resident teleconferencing package, which occupies less 
than 188k bytes of memory, with any application that runs on the Enhanced Graphics 
Adapter or Hercules color and monochrome adapters, with or without expanded 
memory conforming to the Lotus/Intel/Microsoft Expanded Memory Specification. 
The changes you make to a display at either station are immediately displayed on both 
screens simultaneously.—Chris Terry 


LASER PRINTER SUITS SMALL, MEDIUM MAINFRAMES 


A new addition to Hitachi Ltd’s line of laser printers, the H-6273, prints at 1500 lpm 
and is designed for small- and medium-scale mainframe systems. The H-6273 is about 
half the size of the H-8172, a 3000-lpm unit. Rental price is ¥3'70,000 ($2387) per 
month. Hitachi claims it has reduced the size of the device by using a semiconductor 
laser instead of a conventional gas laser.—Joan Morrow 


BOARD LETS YOU USE YOUR PC FOR FAX COMMUNICATIONS 


The FX-BM88 facsimile board from Panasonic Industrical Co, Computer Products Div 
(Secaucus, Nd, (201) 348-7183), is a $1000 plug-in board that allows IBM PCs and com- 
patibles to exchange documents and drawings with any Group III (CCITT international 
standard) facsimile machine. You can send documents directly from the screen or from 
a disk file. You can capture incoming documents directly to a disk file, or you can 
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What is FLEXAR™? 


Based on the FL A (Flexible Linear Array) concept 

of programmable transistors, it is the revolutionary array 
introduced by Exar Corporation. A single layer metal mask 
programs the components to perform as either NPN, PNP, 
Resistor, Capacitor. ..or any combination of over three 
dozen options available. 


What is so unique about FLEXAR™? 


It’s programmable gridded, cellular and symmetric. All 
these features make it suitable—a first in the industry— 
to have a true soft cell library. This, in turn, makes product 
introduction to the market faster and less expensive. 


Soft Cell Library? 


Yes, the unique architecture of FLEXAR™Iends itself 
perfectly to the automated soft-cells. Now, system engine- 
ers can be IC design engineers. We've done the home- 


work for you! 


CAD/CAE Tools? 


Using an IBM (AT) you can perform schematic capture, net 
list generation and simulation. You can send this information 
directly to our VAX-8600 via modem or on a floppy. We'll 
do the rest! 


NEWS FLASH!! 


A. TWINSTOR 
The work horse of 
FLEXAR™ Use it as 
aNPN, PNP, SCR 

HUE Reutdts tity sit switch, or matched 

i Se otah ah ae ae pair of resistors. 


hPa Phat fe Le 
B. TWINBOOSTER 
A high power 
fetch erecates: peated | Sees TWINSTOR. Drive 
edited odode al ated al Le : a 500 mA load as a 
min iadctate tciche ts tiniest tery ae power NPN or a 50 
- ao mA as a PNP 


C. PADSTOR 
A multipurpose 
bonding pad. Use it 
as a NPN, PNP 
transistor, capacitor, 
or as a resistor. 


surest crete} 


Today, EXAR offers the most comprehensive Linear 
Custom solutions including industry standard, Bifet, switch 
capacitor filters and high voltage (75V) technologies. 


For further information call: (408) 732-7970 


f™% 


EXAR CORPORATION 


750 PALOMAR AVENUE, SUNNYVALE, CA 94086 PO. BOX 3575 
(408) 732-7970 TWX 910-339-9233 
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display them on the screen and edit them with the editor that is included in the 
package before sending them to a printer or a disk file. The built-in modem provides 
transmission rates as high as 9600 bps, and the software provides automatic dialing 
from a stored telephone directory. You can specify the time at which transmission will 
occur and take advantage of reduced rates for off-peak calls. Evaluation units will be 
delivered next month, and volume shipments will start in March.—Chris Terry 


CIRCUIT INTEGRATES REAL-TIME CLOCK WITH STATIC RAM 


A recently introduced memory device from Thomson Components-Mostek Corp (Car- 
rollton, TX, (214) 466-6088) integrates a real-time clock with a battery-backed-up 
CMOS static RAM in a DIP. The MK48TO8, also dubbed the Timekeeper, combines a 
crystal, a lithium cell, a 2kx8-bit static RAM, clock circuitry, and power-fail-detect and 
power-switching circuitry. Available in versions specifying access times from 120 to 
250 nsec, the device is compatible with any JEDEC-standard 24-pin static-RAM, 
HPROM, or EEPROM socket. 


The IC periodically stores time data in the upper 8 bytes of the 2kx8-bit static RAM. 
This data, which comprises seconds, minutes, hours, day, month, and year, is available 
in a byte-wide BCD format; you can access the data as normal static-RAM data in the 
top seven RAM locations. The MK48TO@ does not require you to write long passwords 
to access the clock data or to convert serial clock data to byte-wide format. Access to a 
control byte at the eighth location allows you to calibrate the clock through software, 
thereby eliminating the need for external trim capacitors. The Timekeeper is available 
in versions that provide two different power-fail-detect ranges: 4.75 to 4.5V, and 4.5 to 
4.2V. Write protection automatically occurs upon the detection of a power-fail condi- 
tion. The IC costs $17 to $27.12 (100).—Bill Travis 


TEKTRONIX ACQUIRES LOGIC-ANALYZER COMPANY 


Tektronix Inc (Beaverton, OR) has purchased TLB Controls (Broomfield, Co). maker 
of the Breeze line of low-cost logic analyzers. Tektronix will use the Breeze products to 
round out the lower end of its logic-analyzer line, which is now occupied solely by 
Ssony-Tektronix products imported from Japan. Although TLB will become a branch of 
Tektronix, it will continue to make instruments in Colorado. Tektronix will take over 
sales and service of Breeze equipment.—Charles H Small 


COLLEGE SET UP TO ALLEVIATE PREDICTED PROGRAMMER SHORTAGE 


Japan’s Ministry of International Trade and Industry (MITI) will start a new educa- 
tional program in fiscal 1987 to train computer-software engineers. Called the Infor- 
mation College, the program calls for creating a national network of training centers 
within already established educational institutions. MITI’s move is in response to the 
government's prediction that the nation will have a shortage of 600,000 programmers 
by 1990.—Joan Morrow 


MICROELECTRONICS SOCIETY ANNOUNCES CALL FOR PAPERS 


The International Society for Hybrid Microelectronics has set March 1 as the 
deadline for papers to be presented at the 1987 International Symposium, which will 
be held on September 88 to 30, 1987, in Minneapolis, MN. Topics can include but are 
not limited to surface-mount technology, hybrid-circuit technology, CAD/CAM, 
military microelectronics, and fiber-optic sensors. For more information, you can con- 
tact Don Erickson, Technical Program Chair, ISHM ’87, 7314 Oakland Ave, Min- 
neapolis, MN 55483, or phone (612) 866-4383.—Joan Morrow 
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EMISSIONS CRACKDOWN— 
INSIDE THE FCC 


t began in August, 1985, with a one 
million dollar seizure at Seequa 
Computer, followed with a crackdown 
on microcomputer manufacturers 
(March, 1986). Then in April, the FCC 
swept through Comdex, levying more 
than $250,000 in fines. The ominous 
nature of these actions by the FCC to 
enforce its computer emissions stan- 
dards has left the industry wondering 
“What’s next?” According to the lead- 
ing laboratory in the field, Dash, 
Straus & Goodhue, Inc., of Box- 
borough, Massachusetts, it will be a 
move by the FCC to use its own 
Laurel, Maryland, laboratory to test mass marketed PCs to see who’s 
non-compliant. The full range of FCC penalties, fines, seizures and 
arrests, could follow. In addition, the FCC has begun checking 
Customs files to see if the required FCC “740” form has been 
included. Failure by importers to file can result in a host of Customs 
related penalties in addition to the FCC’s. 

Help is on the way, however, from Dash, Straus & Goodhue (617 
263-2662), the Northeast’s largest testing, research and development 
firm dedicated to EMI, telecom and safety compliance. Customers 
can call DSG and receive, over the phone, a commitment to have a 
device tested, modified (if necessary), retested and verified within a 
guaranteed time for a guaranteed rate. DSG is an NBS accredited 
laboratory for emissions and telecommunications testing. 


Circle Reader Service No. 30 for Dash, Straus & Goodhue. 


IS DDS THE NEXT TARGET 
FOR THE FCC? 


ince it issued its Third Report and Order, Docket 81-216, in 

November of last year, the FCC has required nearly all manufac- 
turers of Digital Data Systems to register their designs with the 
FCC. This includes Channel Service Units (CSU), Network Channel 
Terminating Equipment (NCTE), and nearly any device that inter- 
faces with T1 or subrate lines. Also included are devices that encode 
analog signals, even though they interface through NCTE or CSU. 
Some manufacturers have been slow to comply, and their competitors 
have filed charges. The FCC has responded, issuing forfeitures to 
three manufacturers based on a complaint by Verilink. 

Registering equipment for DDS connection is tricky. One lab 
proficient in the field is Dash, Straus & Goodhue, Inc., of Box- 
borough, Massachusetts. As an extra plus, the firm is one of the few 
labs also approved by the Canadian Department of Communications 
and can arrange for approvals in Canada as well. 


PRODUCT SAFETY — 
REFORM GAINS 
BUT LISTING IS BEST 


fforts to reform product liability laws have made slow gains in 

Congress. The liability Tort Reform Bill S.2760 has passed the 
Senate Commerce Committee 10 to 7. Basically, it encourages settle- 
ment by requiring manufacturers to make a reasonable offer in 
settlement prior to trial. If not accepted, the injured party’s claim for 
pain suffering is limited to $250,000. But progress and reform is slow 
and sure to run into opposition in the House. The best bet to hedge 


against lawsuits may be UL® listing 
and CSA® certification. While not a 
complete defense, failure to meet 
standards could leave a manufacturer 


i S Sie with practically no defense in cases of 
2 = 5 eee Y shock or fire hazards. These and other 
3 =. , =e worldwide safety approvals can now 
wits a be obtained through one company, 
i oe Dash, Straus & Goodhue, Inc. DSG 
9 F x can design, test, and coordinate sub- 
sy Ae mittals of products for UL, CSA, and 
7 4 > West German approvals, often han- 
20 ig r dling them simultaneously. Final tests 
> 


carried out by these organizations are 
coordinated through DSG. 


NEW INSTRUMENTS 
SPEED COMPLIANCE 


A integrated work- 
station designed 
for the complete evalua- 
tion of telephones, mo- 
dems, PBXs etc. for 
compliance with FCC 
Part 68, DOC DS-03 
and EJA standards is 
now available from 
Compliance Design Inc. 
(617 264-4668). The 
Workstation makes setting up Part 68 laboratories practical for those 
manufacturers who wish to avoid heavy independent laboratory 
testing fees. The Workstation has become especially popular for 
manufacturers since they now have to meet the FCC’s requirement of 
a six-month recheck on all equipment previously registered. 

To ensure EMI compliance, CDI also makes available the famous 
Roberts Antenna® The antenna is known for its near lossless receive 
characteristics and is identical to those used by the FCC for 25 years. 
Now an industry standard, the company guarantees that any reason- 
able site can meet the FCC’s critical site attenuation requirements of 
OST-55 by using these antennas. In fact, as part of a package, CDI’s 
engineers will test any customer’s site and file it with the FCC, a 
prerequisite to using it for EMI testing. The antenna was designed 
by Willmar Roberts, former Assistant Chief Engineer of the FCC’s 
laboratory in Laurel, Maryland. It is available exclusively from 
Compliance Design. 


Circle Reader Service No. 69 for Compliance Design Inc. 
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THE BEST /S AVAILABLE—FOR FREE! 


985-86 he industry’s standard handbook on 

ib EMI, ESD, telecom and safety, 
Compliance Engineering 1987 covers 
specifications and methods of engineer- 
ing for Safety, EMI, ESD, and Telecom 
compliance. With the need to comply 
with these specifications universally 
recognized, engineers have sought out, 
but been unable to find, authoritative 
sources for issues related to designing 
for compliance. Now in Compliance En- 
gineering, separate sections covering 
EMI, safety, telecom and ESD give a 
step-by-step approach to control and 
compliance. The 1985-86 edition drew rave reviews from its readers. 
You can receive the 1987 issue (available in January, 1987) free of 
charge just by circling the Reader Service Number below. 


For COMPLIANCE ENGINEERING 1987, circle Reader Service 
No. 108. 


Dash, Straus & Goodhue, Inc., 598 Massachusetts Avenue, Boxborough, MA 01719 617 263-2662 
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more tougn mixers 


SPECIFICATIONS (+7dBm LO) Each of the mixers shown is an outstanding performer. They offer a 
Model Freq(MHz) Conv. Loss L-Risolation Price$ ty. formidable selection to master almost any systems design challenge. 
LO/RF (dB) Typ (dB) Typ 


Looking for a rugged, low-cost mixer for industrial applications? 


ee ae ae ie ear ee Cramped for space? Consider the RMS-1, the world’s smallest, lead- 

oe = ‘: ye ee less surface-mount mixer or the ASK-1, the smallest flatpack, leaded 
3.95 (100) surface-mount unit. Or the convenient plug-in SBL-1, the world’s 

SBL1X 10-1000 6.0 40 5.95 (10-49) lowest-cost mixer spanning 1 to 500MHz or the SBL-1X covering 

ASK-1 1-600 55 35 5.95 (10-49) 10 to 1000MHz. 

LMX-113*  5-1000 6.5 40 14.95 (6-24) . s anes 

RMS-1 0.5-500 5.5 33 6.95 (10-49) Need a hi-rel, mixer for stringent military/space applications? Try 


Simi ere not OPK listed the TFM-2, the world’s smallest 4-pin hi-rel mixer or the tiny LMX-113 
for testing and screening to MIL-M-28837/1A add /MIL tomodelno. _flatpack; or the world’s best-selling hi-rel mixer, the SRA-1 carrying 
Also add $3 to unit price for SRA-1, $6 for all other models the industry's only 3-year guarantee. If your application demands 

MIL-M-28837/1A screening and test, specify either the TFM-2/MIL, 
the LMX-113/MIL, or the SRA-1/MIL. 


For tough applications, rely on tough mixers. ..from Mini-Circuits. 


A Division of Scientific Components Corporation 


P.O. Box 166, Brooklyn, New York 11235 (718) 934-4500 
Domestic and International Telexes: 6852844 or 620156 
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_ how wide 
is awideband 
amplifier 


10MH 


With its ultra-wide 10 to 4200MHz 

: bandwidth, Mini-Circuits’ 
ZHL-1042J 100mW amplifier 

is ideally suited for EW, TACAN, 
mobile radio, and satellite 
communications. A single 
ZHL-1042J can replace several 
“wideband” amplifiers in lab 
and production test setups. 

The three-stage, 27dB gain 50- 


4.2GHz 


excellent isolation is offered over the 
entire band, critical for closely- 
Spaced frequency tests. 

The noise figure of 18dB at 
10MHz rapidly drops to 
4.5dB at 100MHz and above; 
input SWR is 2.5. Output at 
the +1dB compression point 
is +20dBm and the 

intercept point is +30dBm. 


an 


ohm class A design provides The rugged heat-sinked 
unconditional stability; any 1.25 by 2.18 by 1.5 in. unit 
load impedance can be connected requires 15V, 0.3A. 


Price is $495 (1-9 aty). 
Immediate delivery, 1-year guarantee. 


without concern for damage or 
oscillation. With 50dB reverse gain, 


finding new ways... 
setting higher standards 


Eas EP aal a 
A Division of Scientific Components Corporation 


P.O. Box 166, Brooklyn, New York 11235 (718) 934-4500 
CIRCLE NO 16 Domestic and International Telexes: 6852844 or 620156 
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With little more than a westerly wind, a small group of 
adventurers pushed performance to the very edge. 


Discover New World Capabilities. 


Our bipolar products offer speed/ 
power programmability at the logic- 
gate level—to optimize performance 
and minimize overall power dis- 
sipation. In fact, you can get gate 
delays ranging from 225 to 600 pico- 
seconds, depending upon the level 
of macro performance desired. 
With densities of up to 5000 equiva- 
lent gates. You can even specify a 
QM1600S with 1280 bits of static 
RAM and 1600 logic gates together 
on one chip. 


In that same spirit, we at AMCC are 
committed to helping you get the 
maximum efficiency from your high 
performance semicustom designs. 
We offer the broadest line of high 
performance semicustom products— 
because high performance semi- 
custom is all we do. In fact, we’ve 
been successfully delivering efficient 
high performance arrays to America’s 
top electronics companies for years. 
Take a look at our specs and you'll 
discover just how successful our 


way of thinking has become. 
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In addition, our high-density 
CMOS arrays (up to 10,000 gates) 
also offer extraordinary performance 
and efficiency. Typically 1.1ns (while 
dissipating less than 20u.W per gate 
per MHz). And, if required for your 
application, all our devices, both 
bipolar and CMOS, can be processed 
to MIL-STD-883C Methods. 


Something Unexpected 

On The Horizon. 

When you bring us your design ideas, 

you'll also discover a combination 

you may not expect. Because in addi- 

tion to high performance bipolar and 

CMOS products, we’ve also brought 
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high performance service into view. _— Arrays that substantially reduce ensure that your designs work right 


With our MacroMatrix™ software overall parts count and system the first time—simply call (619) 
kit, we can implement your designs, power requirements, and simplify 450-9338, write us at 5502 Oberlin 
whether they've been generated on | component interface. Drive, San Diego, CA 92121 or circle 


your CAD system, by you at our design So when youre ready for the full the reader service number below. 
center or specifically by us for you. story on the only independent, high —=_In Europe, call AMCC (U.K.) at 
MacroMatrix is supported on Daisy,“ performance semicustom supplier (44) 256-468186. 

Mentor Graphics," Tektronix/CAE,™ _ that works side-by-side with you—to AMCC. Dedicated to discovering 


Valid™ and Tegas.™ high performance semicustom 
Chart A Course For Your Own solutions...and delivering them. 
New World. 


That’s exactly the kind of perfor- 

mance capabilities you’d expect from 

the company that was first to offer 

a flexible design interface and first 

to deliver mixed ECL/TTL arrays. 
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APPLIED MICRO CIRCUITS CORPORATION 


™ MacroMatrix is a trademark of Applied Micro Circuits Corp. 
Trademarks: Daisy—Daisy Systems Corp.; Mentor Graphics— 
Mentor Graphics Corp.; Tektronix/CAE—Tektronix; Valid— 

Valid Logic Systems, Inc.; Tegas—-Calma, a division of General 
Electric Co. 29 


For workstations that 
thrive in a multtvendor 


HP’s powerful family of technical workstations fits 
right in with your present computing resources, as well 
as those added in the future. With industry standard net- 
working, operating systems, and languages. Plus hundreds 
of advanced application packages, and performance extras 
to give you the competitive edge in all of your engineering 
and technical activities. 

Our solutions are implemented on one of the indus- 
try’s largest technical computer and workstation families. 
It consists of the HP Technical Vectra PC, the HP 9000 
series 200/300/500, and the new model 840 Precision 
Architecture Computer. 


Full UNIX System V compatibility. 


HP’s technical workstations use AT&T’s System V 
UNIX operating system with Berkeley 4.2 enhancements 
and HP improvements. The result is a standard tuned to 
the workstation environment with windowing, real-time 
I/O extensions, graphics, six languages and other extras. 


The networking you need. 

HP offers the networking to unify design, test, manu- 
facturing, and technical office automation in your company. 
You'll have ARPA and Berkeley services and TCP/IP on 
Ethernet** and IEEE 802.3 to provide connectivity with 
IBM, DEC, and other vendors’ products. 


AI power without special AI machines. 

You get everything you expect in a multipurpose 
workstation, plus the ability to run Artificial Intelligence on 
the same machine. Based on Common Lisp, it lets you 
harness AI power for accelerated software development. 
You can also get premier expert system tools from com- 
panies such as Intellicorp and Teknowledge. 


Wide range of graphics solutions. 


The choice is yours...from low-cost monochrome to 
high-resolution color monitors...from simple report 


es 


run UNIX systems and 
environment, talk to HP. 


graphics to 3D solids modeling. There are industry stan- 
dards like GKS and ANSI Computer Graphics Virtual 
Device Interface (CG-VDI), to protect your investment 
by making your existing software portable. HP’s acceler- 
ated graphics solutions are highly modular, so you can 
upgrade whenever you choose. 


Hundreds of application packages. 

Specialized technical applications? No problem. HP’s 
application packages include logic and analog CAE, PCB 
CAD, microprocessor software development, 2D design 
and drafting, 3D solids modeling and finite element anal- 
ysis, documentation and report generation, and database 
management. New software packages are constantly being 
added for an even larger selection. 


HP—protecting your investment. 

Buying HP’s solutions is not only a smart decision 
initially, but it provides the added benefit of lower cost 
of ownership that reflects our commitment to quality and 
service. For more information, call your local HP sales 
office listed in the telephone directory white pages. 


Tap HP’s DATA-LINE 


for complete facts...instantly! 

For on-line information 24 hours a day, use your com- 
puter, modem, and HP’s DATA-LINE. Dial 1-800-367-7646 
(300 or 1200 baud, 7 bits even parity, 1 stop bit). 

In Colorado call 1-800-523-1724. 


*UNIX is a trademark of AT&T. **Ethernet is a trademark of Xerox Corporation. 


hp HEWLETT 


PACKARD 


DS15603B 
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TEN NEW 
RS-232 
SOLUTIONS. 


Pick a +5V-powered single-chip transmitter/receiver 
for your application. 


; Number Shutdown On-board Number Price 
Digital PBX MAX230 a Ves 
Interface 
Peripheral MAX231* ae 
Interface 

General Purpose MAX232 i. ae 
Interface 

Gen. Pur. Interface/ MAX233 i, oie 
Space Saver 

Replacement 

Communications 


Battery Powered MAX236 
Equipment 
Interface 
+5V 1488/1489 MAX238 
Replacement 
IBM° PC ig 
Compatible Mined 


If you’re looking for single-chip +5V RS-232 transmitters/receivers, you’ve 
come to the right place. 

Maxim offers you more RS-232 choices than anybody else. Not to mention 
some very special features. Like low-power shutdown. And space-saving onboard 
Capacitors. 

What's more, you get Maxim's renowned quality. Like free 24-hour/150°C 
burn-in of every part. And a failure rate of seven parts per billion hours of operation 
(by far the best in the industry). 

So now that you’ve found what you're looking for, simply call your Maxim rep- 
resentative or distributor for samples and data sheets. 

Maxim Integrated Products, 510 N. Pastoria Avenue, Sunnyvale, CA 94086, 


(408) 737-7600. 
SAA AILSVI 


Distributed by Hall-Mark, Pioneer, Graham, Diplomat and Bell. Authorized Maxim Representatives: Alabama, (205) 536-3044; Arizona, (602) 860-2702; 
California, (408) 727-8753, (619) 279-0420, (714) 739-8891 ; Colorado, (303) 841-8440; Connecticut, (203) 269-7964; Florida, (305) 365-3283: Georgia, (404) 448-1215; Idaho, 
(503) 620-1933; Illinois, (812) 956-8240; Indiana, (317) 849-4260; lowa, (319) 377-8275; Kansas, (316) 838-0884; Maryland, (301) 583-1360; Massachusetts, (617) 444-8071; 
Michigan, (313) 499-0188; Minnesota, (612) 941-7181; Missouri, (314) 291-4777, (816) 356-6340; Montana, (503) 620-1931; New Hampshire, (603) 772-3300; New Jersey, 

(609) 933-2600; New Mexico, (505) 884-2256; New York, (516) 543-0510, (716) 385-7744; North Carolina, (919) 847-8800; Ohio, (216) 659-9224, (513) 278-0714, (614) 
895-1477; Oklahoma, (918) 832-7747; Oregon, (503) 620-1931; South Carolina, (803) 233-4367/8; Texas, (214) 386-4888, (512) 451-2757, (713) 778-0392; Utah, (801) 266-9939; 
Washington, (206) 453-8881; Wisconsin, (414) 476-2790. Canada, (416) 238-0366, (604) 464-7620, (613) 762-9562. 


United Kingdom, Maxim UK Ltd., 0735-75255, Dialogue Distribution, Ltd., 0276-682001, Thame Components, Ltd., 084-421-4561. 


Maxim is a registered trademark of Maxim Integrated Products. IBM is a registered trademark of International Business Machines Corp. © 1986 Maxim Integrated Products. 
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*+5V and +12V powered. All others are powered by +5V only. 


SIGNALS & NOISE 


Teachers’ unions and 
political activity 

Dear Editor: 

You published a letter by Mr Thom- 
as Silhan in the August 21 issue of 
EDN (pg 30). He issued a stirring 
eall “. . . to eliminate the left-wing 
political activity—as well as all polit- 
ical activity—of the teachers’ un- 
ions.” 

He, and others of similar senti- 
ment, would be well advised to 
study the multitude of govern- 
ments, east and west, where this 
very objective has been achieved. 
The results are most unpleasant. 
Sincerely yours, 

Joel Leenaars 


Impetus Inc 
Richmond, CA 


“GOOD MORNING, | AM MR FOUR 
THIRTY SEVEN... WITH MY 
ASSOCIATES, | HAVE REPLACED 
YOUR R/D ROBOT DEVELOPMENT 
TEAM... GOOD MORNING, | AM...” 


CASE tools supplement 
good programming methods 


Dear Editor: 

Concerning your editorial “Soft- 
ware creativity —discipline=a mess” 
(EDN, September 4, pg 47), good 
computer-aided software-engineer- 
ing (CASE) tools are badly needed 
and will do much to reduce the high 
costs associated with software 
maintenance. However, such tools 
alone are insufficient. Ultimately, 
conversion to good (and always im- 
proving) programming techniques 
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must occur in the programmer him/ 
herself. Using good tools may in fact 
be the catalyst to such a conversion, 
and once the conversion occurs, 
CASE tools will prove as indispen- 
sable to the programmer as assem- 
blers and compilers are now, but the 
tools alone will not be a panacea. 
And I do completely agree with 


your comments on creativity and 
disorganization. Most of the great- 
est creative geniuses worked closely 
with standards—Mozart comes to 
mind, or, more forcefully, Beetho- 
ven—both being constrained by 
standards and also redefining them. 
The quality of the output was in no 
way diminished. Real genius in any 


LECTROSHIELD*® 

Clamp-Together Rooms — Shielding 

Effectiveness to 100 dB+. 

e |.0 KHz to 10 GHz attenuation for 
MIL-STD-285, NSA 65-6, FCC and VDE 
testing, MIL-STD-461/2/3, etc. 


© Prefabricated, modular. 

¢ 48 standard room sizes...8’x 8’ to 24’x 48’ 
(interior), standard interior heights to 8’, 10’ 
and 12’, plus custom sizes. 

e Easily assembled and dismantled. 

e High reliability electrical and structural. 

© Meets stringent building and safety codes, 
including Seismic Code Zone IV. 


Nationwide representatives 


All-Welded Rooms — Shielding Effective- 

ness to 120 dB- 140 dB+. 

e Meets TEMPEST and other secure 
requirements. 

e Ideal for EMP hardening. 

e Free standing; total structural and seam 
integrity. 

e Patented sliding doors exceed MIL-STD-285 
and NSA 65-5. 

e MIG welding throughout. 

e TEMPEST shielded security vaults. 

e Standard and customized sizes. 

© Maximum fire protection. 

e Complete design and turn-key facilities. 

Plus...shielded anechoic chambers, chambers 

for Nuclear Magnetic Resonance (NMR) imaging 

systems, and a complete line of RFI/EMI filters 

and filter panels. 
LMI has the shielding solution for you. 

Write or call the LMI Application Engineering 

Department. 


_ LMI» 


LECTROMAGNETICS, INC., 6056 West Jefferson Blvd., Los Angeles, CA 90016 
(213) 870-9383, Toll Free (800) 325-9814-U.S.A. * (800) 325-9815-CA 
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625 aera 
600vorrs: 


O amps: 


PLANAR HIGH POWER TRANSISTORS 
FOR IMMEDIATE DELIVERY. 


We’ve expanded our planar power transistor line to meet your high 
voltage, high current requirements. These fast switching, high 
reliability devices feature low saturation voltages and are manufactured 
with a single planar chip. Typical applications include switching 
regulators, push-pull inverters, DC to DC converters, pulse width 
modulators and motor speed controls. 


TYPE NO. lcymax | “ceo | Fe Ic 
AMPS | VOLTS | Min/Max @ Amps 


SDT 55405 
SDT 55407 
SDT 55456 


SDT 55460 
SDT 55462 
SDT 55464 
SDT 55470 
SDT 55472 
SDT 55474 
SDT 55476 


Planar chips and die-pedestal assemblies are also available to meet 
specific customer requirements. 


For complete information, contact Sales Dept. 
toll-free 1-800-327-8462. 


Soliton 


DEVICES, INC. 


1177 Blue Heron Boulevard, Riviera Beach, Florida 33404 
Tel.: (805) 848-4311 ¢ TWX: (510) 952-7610 
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creative discipline has rarely been 
associated with lack of structure. 
Sincerely yours, 

David I Brubaker 

Brubaker Electronics Consultants 
Menlo Park, CA 


Software puts 
MS-DOS in EPROM 


Dear Editor: 

In the otherwise informative article 
“Single-board computers support 
PC and PC/AT bus” (EDN, July 24, 
pg 64), the table on pgs 68 and 69 
erroneously claims that the I-Bus 
F286 PC/AT-compatible  single- 
board computer does not have a 
real-time clock. The F286 does have 
a real-time clock. 

What’s more important, the arti- 
cle appears to miss the point of the 
PROMdisk software package. What 
PROMdisk allows you to do is to put 
the MS-DOS operating system in 
EPROM to support user code. This 
capability allows you to use any 
compiler that will run on the PC to 
produce ROM-based code. Also, the 
$1995 charge is a site license, not a 
per-unit charge; once a customer 
purchases PROMdisk, he can use it 
on as many units as he wants. 

Finally, the last sentence in the 
article states that “the F286 board 
from I-Bus has the least amount of 
onboard RAM (256k bytes)” and 
that it furnishes a serial port. The 
F286 comes with 512k bytes of 
RAM and does not include a serial 
port. 

Sincerely yours, 
John Swen 
I-Bus Systems 
San Diego, CA 


WRITE IN 


Send your letters to the Signals and 
Noise Editor, 275 Washington St, New- 
ton, MA 02158. We welcome all com- 


ments, pro or con. All letters must be 
signed, but we will withhold yourname 
upon request. We reserve the right to 
edit letters for space and clarity. 
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Data Mnemonics State 

main + 2F7C 4EB9 JSR ser_io (u) 

ser_io + 84 61FC BSR put_byte (uy) 

6871 put_byte + 42 9 4£75 RTS (U3 
—9680-—-ser_io + 12A6—4EB9-———__ JSR del ag —______— lu) 
11699 delay + 76 4E75 RTS (Wy 
11796 ser_io + 1324 61FC BSR comm_tst Ww 
11899 comm tst + 76 4E7S RTS (uy) 


io int + 1C@ =. 200F MOVE.L (A7}+,D3 
@AF B26 eae { READ ) 
BAF B28 e848 ( READ ) 
—io_int + 1C@——211F——-——MOVE .L— (A?) + ,D4-—— 
GAFBeA ( READ ) ($) 
SAFB2C ( READ (3) 
14761 = io_int + 104 RTE (Ss) 
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Software Performance Analysis, like this distribution of a Step backwards through acquired data, including sub- 8 
subroutine’s execution times, helps you easily understand routines, stack and register models, using time-corre ated 
the activity of your code. split-screen displays to pinpoint problems. — _ 


taper capability, 
pocket and ease of 


-use—the DAS9200 dwarfs 
what's been possible before. 
_ The DAS9200 features a 
“tightly coupled, high-speed 

~ architecture i in which multiple 
card modules can act as a sin- 


gle unit. Large color-coded : | ce 
displays, pop-up menus, per at 
formance analysis graphs, 8 eT 
multitasking and more | _ came CIE 
combine to uncomplicate : = 

logic analysis. 


Apply state-driven 


speed mbes at full s S| 
4-level state tracking ier 
high speed counter/timers 
integrated into the 92A16 
timing board. 


SHO 


esBajyu] aemyOos/au eH 


8 


tal Hardwa 


DD 
QO 


| 


8, 16, or 32B 


dbus read nstat ready rstate 
ESS Ei GIG Bi BEBE: 


8818811116808 KKK KKK 
181111811818 

iG@Bii@iesese = xoceomexxx 

Lilii 111011 

BBisi e80ili 

11Giaiii1eeds 

8862: 881163 

18188 818198 

—{11161111811— 

83188 181118 

114111181111 

ZzZZzzzzzzzz_ssC BBB 111111 

3 ZIZZZAZZBZZZZ PLLLLLLL1111 

ZZZZATzTzZZ 11BiBilL11181 

1GiBiiBLiiBi@ —_ xm Ecaccxxxxx 

LALL111B1@11 XXXKXXKXKKKK 

181111813161 MXOKKXKXKKKK 


ey 


} 


Sxageeeegaseagl 


1111@11i1e11 
111818191181 
111£111198806 
111118616111 > 


--ennnneoccepoccoonn~| 
(PHMOTHMSHAOHEHH OOM OOO! § 


ee 


Becilis of the e ASIC plow ping alow can be sepa = With the ere Libr ry, 


in timing or state format, with se siahncs from expected _ processor microcode ort e bits un 
_ Tesults ay highlighted. _. to Kees hema jit prob 
The DAS9200 is available and parameter sweeps, and Time-correlatedmodule 
as a low-cost turnkey display results in timing orstate —_ interactions let youusedata 
ASIC device verification format, with anomalies clearly acquired by one acqu ie 
system. highlighted. stimulus module to chan 
Featuring 50 MHz pattern The DAS9200 frees the activity of another for rr 
generation, 8K bit vector depth, circuit board functional realistic conditional te : 
1 ns edge placement and testing from costly and all for under $700 per V/O pin! 
0.5 V/ns slew rates, it is an complicated central test Compare your wish list 
accessible, easy-to-use alterna- systems. _ against the complete list of _ 
tive to centralized systems. Configure up to 1008 chan- | DAS9200capabilities.Con- 
tact your Tek sales engineer for 


You can link to popular logic _ nels of stimulus at 50 MHz with 
simulators, download test vec- —_—_ 8K bits/channel of pattern : 
tors, call up split-screen dis- memory. Up to 540 channels of proof. Or call toll-free lor more 
plays and analysis graphs, acquisition at 20 MHz with 32K __ Information. 
utilize multiple sets of patterns bits/channel memory.Ormany — 1(800) 245-2036 : 

other combinations. In — 1-231-1220. 


the full story and the hands-on | 
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publicatio 
available in 
microtorm. 


University Microfilms International 
reproduces this publication in microform: micro- 
fiche and 16mm or 35mm film. For information 
about this publication or any of the more than 
13,000 titles we offer, complete and mail the 
coupon to: University Microfilms International, 
300 N. Zeeb Road, Ann Arbor, MI 48106. Call us 
toll-free for an immediate response: 800-521-3044. 
Or call collect in Michigan, Alaska and Hawaii: 
313-761-4700. 
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use ie: on the manufacturing floor. 
for Plus, the time-consuming task of 
. waveform characterization, analysis 
_ and logging is simplified. 
In addition, the 2430 can store 
waveforms and front panel setups in 
nonvolatile memory. 
The 2430 exhibits unusual power 
sa eee tool. The 


a any sweep speed with 
ie uri —a level of performance 


tability. It also monitors Cine excur 
sions outside user-defined limits. 
Plus, a broad range of pretrigger 
selections available in all modes 
makes it possible to examine condi- 
tions leading up to an event. The © 
_ crystal-controlled timebase allows 
__ you to delay by time and/or events 
for precise timing measurements 
_ in complex triggering modes. You 
can even trigger on digital words. 
Best of all, we’ve kept the 2430 
_ easy to use. From the simple, one- 
level menus for standard functions 
to the comfortable grouping of the 
front panel controls, the 2430 was 
designed to drive like the scopes 
- you already use. 
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With full programmability you can improve 
repeatability and throughput— and reduce 
operator interface requirements. 


The enhanced capabilities of the 
2430s time and voltage cursors are 
another convenience, enabling you 
to make accurate measurements of 
all essential parameters. 

The reliability of the 2430 is 
underwritten with a 3-year warranty. 
A variety of low-cost service plans 
can extend this coverage even 
further. 

Now! See the features you’ve 
been looking for in a priced-right, 
digital scope. Call your Tek sales 
engineer for a demo. For literature, 
or to find our sales office nearest 
you, Call the Tek National Marketing 
Center toll-free, 1-800-426-2200. 

In Oregon call collect, 
(503) 627-9000. 
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adnettx 
the standard C 


Finally, full-function CAE for your 
standard IBM PC. 


For a long time, full-function CAE and a standard 
IBM PC couldn't be mentioned together in the same 
breath. The Cadnetix PC System has changed all that. 

Finally, an experienced CAE vendor has outfitted an 
unmodified IBM PC/AT™ or XT™ with the same excellent 
hierarchical schematic capture tools included on our 
high-end workstations. We’ve given you immediate access 
to real CAE component and semicustom libraries via 
Ethernet™ And, we’ve made your PC a ‘“‘window on the bi 
network; linking it to powerful Cadnetix engines for Hl | 1 
simulation, physical modeling and physical layout. All this TATA 
without expensive alterations or add-on hardware. - fee 
The Cadnetix PC System is a complete CAE resource “, : 
that hasn’t been converted into a high-cost hybrid. 


The super-computer power of Cadnetix 


Engines, directly available to your PC's. You'll develop designs on the PC, then compile and 


analyze them on high-performance engines tailored for 


With Cadnetix, your IBM PC becomes much accelerated compilation, simulation, physical modeling 
more than a normal entry-level CAE workstation. For and database management. And Cadnetix has integrated all 
fast analysis of your largest designs, Cadnetix gives you of these functions into a single network resource featur- 
direct access from your PC to our full line of CAE Engines. J} ing both a RISC processor and a bit-slice processor to 


accelerate various applications tasks. 

Our Analysis Engine is a versatile processing node 
offering you the choice of configurations you need for 
your design analysis environment. With up to 280 Mb of 
disk, mass storage for database management is essen- 
tially unlimited. Options include: 

e —_ Bit-Slice Engine with Simulation: This bit-slice 
application-specific accelerator speeds through 
logic simulations at 200,000 evaluations per 
second — 200 times faster than typical work- 
stations. Worst-case analysis tools are standard. 
GP Engine: A general purpose engine providing 
accelerated compilation and SPICE. Based on 

a RISC architecture chip set, it has an effective 
operating rate of 10 million instructions per 
second. In addition, a compiler and debugger 
tool set allow you to accelerate ‘C’ programs 
which you develop. 

e Physical Modeling Engine: This engine simulates 
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introduces _ 
AE workstati 


VLSI chips at vector rates of up to 16 MHz and 
accommodates devices with up to 364 inputs and 
384 outputs. Vector storage of 512K x 91 bits 
provides for longer simulations and simultaneous 
analysis of up to 30 devices. 

Powerful Cadnetix engines complement PC capabili- 
ties, achieving top efficiency in compute-intensive design 
tasks while supporting lowest-cost per engineer for 
routine access. 


Now your PC has the capability of an 
entire design network. - 


The Cadnetix PC System is not just another PC ae 
software package. It is your window to complete, sup- UAT 


ported solutions for electronic systems design. | I ce 
The NFS® protocol, a powerful networking stan- é => =e 
dard, provides immediate and transparent remote — 
file access to our full range of design tools: PC’s for 


engineering design, high-performance workstations 


for advanc 
for mass storage, engines for applications demanding 
peak power. 

Cadnetix protects your investment with the most 
comprehensive set of data access standards available. With 
UNIX™ and EDIE your data is always accessible. And with 
remote login capability, you can access any UNIX node 
on your network through the UNIX window on your PC. 

Cadnetix has established the standard for ease of 

use with its industry-leading object-oriented user inter- 
face. Cadnetix has brought this interface to the IBM PC, 
giving you the shortest possible learning curve and 
eliminating a significant hidden cost of other systems. 

Find out about the Cadnetix PC System. Discover 
the unlimited design potential of your PC. 


O 


CADNETIX 
Solutions for system design. 


Cadnetix Corporation, 5757 Central Ave., 
Boulder, CO 80301 (303) 444-8075 


IBM PC/AT and IBM PC/XT are trademarks of IBM Corporation. Ethernet is a trademark of Xerox Corporation. 
NFS is a registered trademark of Sun Microsystems, Inc. UNIX is a trademark of AT&T Bell Laboratories, Inc. 
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How to eliminate 
incoming inspection 
of wire forms 

and welded wire 


Free ae 


areswers assemblies? 
to your 
questions How does Statistical 
about soot aapiime 
defect-free mes 
wire 
forms How-eaeamehaner 


help you determine 
critical dimensions? 


“Think Quality” explains 
Titchener’s defect-free 
program for wire fabrica- 
tions. If you recommend, 
specify or buy wire forms 
and welded wire assem- 
blies, your homework’s 
incomplete until you’ve — 
read this pamphlet. It’s 
free! 


JITCHENER E.H. Titchener & Co. 


QUALITY 
28 Titchener Place 


i i as 
ae, P.O. Box 1706 Then call Titchener! 607-772-1161. 
Pa fe Binghamton, NY 13902 +~—- ASK for Ralph Jones. 
® 
Creative design and production in wire, sheet metal and tubing. 
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Does “defect-free” 
go beyond the 
manufacturing floor? 


LB. 3 
¥ 
—— 


PCB Switches 
from JAE Electronics... 


The choice is yours! 


Select the switch for your PCB applications from three different versions 
available from JAE Electronics—all with gold plated wiping contacts: 

@ Machine insertable DIP Switches. 51D Series—Reliably sealed for automatic 
soldering and cleaning, and truly machine insertable with standard IC 
handling equipment. 

@ Binary Coded Rotary DIP Switches. 41/42J Series—Bit designated terminals 
are shorted automatically for each setting. Switches have reliable seal for 
automatic soldering and cleaning. 

@ PCB mounted thumbwheel switches. 22) Series—Larger size allows for 
thumb as well as screwdriver actuation. All mounting orientations and 
bases are sealed for automatic soldering. 

Choose the switch that meets your needs. And look to JAE Electronics for 
all of your requirements—lighted pushbutton switches, miniature 
pushbutton switches, keylock switches, flat panel 
keyboards, connectors and more. 

For prices, samples and literature, contact JAE 
Electronics today. 1901A E. Carnegie Ave., Santa Ana, 
CA 92705 © (714) 250-8770 ¢ Telex 681- 438 (JAE US) 
(800) JAE-PART (523-7278) Toll free except in 
California and Alaska 


JAE 


ee ee 
JAE Electronics, Inc. 
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CALENDAR 


Invitational Computer Confer- 
ence, Irvine, CA. B J Johnson & 
Associates, 3151 Airway Ave, #C-2, 
Costa Mesa, CA 92626. (714) 957- 
0171. January 8. 


American Society of Test Engi- 
neers Annual Conference, Ana- 
heim, CA. ASTE, 114 N Hale St, 
Suite 2B, Wheaton, IL 60187. (812) 
260-1055. January 8 to 9. 


Annual Battery Conference on 
Applications and Advances, Long 
Beach, CA. Roseann  Schaff- 
Matheny, Dept of Electrical Engi- 
neering, California State Universi- 
ty, 1250 Bellflower Blvd, Long 
Beach, CA 90840. (213) 498-4605. 
January 13 to 15. 


PC Fab Expo, Orlando, FL. PMS 
Industries, 1790 Hembree Rd, 
Alpharetta, GA 30201. (404) 475- 
1818. January 18 to 15. 


Buscon West (Bus/Board Users 
Show and Conference), Los Ange- 
les, CA. Buscon, 17100 Norwalk 
Blvd, #116, Cerritos, CA 90701. 
(218) 402-1610. January 20 to 21. 


Syscon (Subsystems Conference 
and Exposition), Los Angeles, CA. 
Syscon, 17100 Norwalk Blvd, #116, 
Cerritos, CA 90701. (218) 402-1610; 
(714) 552-4617. January 20 to 21. 


Usenix Technical Conference, 
Washington, DC. Usenix Associa- 
tion, Box 385, Sunset Beach, CA 
90742. (218) 592-8243. January 21 
to 23. 


Annual Reliability and Maintaina- 
bility Symposium, Philadelphia, 
PA. J L Rodriguez, Allied Bendix 
Aerospace, 15825 Roxford St, 
Sylmar, CA 91342. (818) 367-0111, 
x 2276. January 27 to 29. 


ASEE (Advanced Semiconductor 
Equipment Exposition and Techni- 
cal Conference), Santa Clara, CA. 
Cartlidge & Associates, 1101 S Win- 
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MICRO CAP and MICRO LOGIC 


put your engineers on line... 
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My OWN — TION 


How many long unproductive hours 
have you spent “in line” for your simula- 
tion? Well, no more. MICROCAP and 
MICROLOGIC can put you on line by 
turning your PC into a productive and 
cost-effective engineering workstation. 

Both of these sophisticated engineering 
tools provide you with quick and efficient 
solutions to your simulation problems. 
And here’s how. 


MICROCAP: 
Your Analog Solution 


MICROCAP is an interactive analog 
circuit drawing and simulation system. 
It allows you to sketch a circuit diagram 
right on the CRT screen, then run an AC, 
DC, or Transient analysis. While pro- 
viding you with libraries for defined 
models of bipolar and MOS devices, 
Opamps, transformers, diodes, and much 
more, MICROCAP also includes features 
not even found in SPICE. 

MICROCAP II lets you be even more 
productive. As an advanced version, it 
employs sparse matrix techniques for 
faster simulation speed and larger net- 
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“Typical MICROCAP Transient Analysis” 


works. In addition, you get even more 
advanced device models, worst case capa- 
bilities, temperature stepping, Fourier 
analysis, and macro capability. 


MICROLOGIC: 
Your Digital Solution 


MICROLOGIC provides you with a 
similar interactive drawing and analysis 
environment for digital work. Using 
standard PC hardware, you can create 
logic diagrams of up to 9 pages with each 
containing up to 200 gates. The system 
automatically creates the netlist required 
for a timing simulation and will handle 
networks of up to 1800 gates. It provides 
you with libraries for 36 user-defined 
basic gate types, 36 data channels of 256 
bits each, 10 user-defined clock wave- 
forms, and up to 50 macros in each net- 
work. MICROLOGIC produces 
high-resolution timing diagrams showing 
selected waveforms and associated 
delays, glitches, and spikes—just like the 
real thing. 
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“Typical MICROLOGIC Diagram” 


Reviewers Love 
These Solutions 


Regarding MICROCAP ... “A highly 


recommended analog design program” 


(PC Tech Journal 3/84). “A valuable tool 
for circuit designers” (Personal Software 
Magazine 11/83). 

Regarding MICROLOGIC . .. “An effi- 
cient design system that does what it is 
supposed to do at a reasonable price” 
(Byte 4/84). 


MICROCAP and MICROLOGIC are 
available for the Apple II (64k), IBM PC 
(128k), and HP-150 computers and priced 
at $475 and $450 respectively. Demo 
versions are available for $75. 

MICROCAP II is available for the 
Macintosh, IBM PC (256k), and HP-150 
systems and is priced at $895. Demo 
versions are available for $100. 

Demo prices are credited to the 
purchase price of the actual system. 


Now, to get on line, call or write today! 


Spectrum Software 


1021 S. Wolfe Road, Dept. E 
Sunnyvale, CA 94087 
(408) 738-4387 
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INTERFACE PRODUCTS — 
Pl 1S ! T ALL TOGETHER! 


Illuminated keyboards, annunciators 
and edgelighted panels. Integrated displays, 
digital readouts and special components. 
Custom or standard. Whatever your man/ 
machine interface requirement, Interface 
Products can design and build-it—from 

the entire black box to individual 
components. 
Interface Products provides 
products for use in military, aero- 


space and commercial applications. 
From avionics displays to process 
controls, our products provide 
a reliable and functional inter- 
face between the operator and 
the system. 


face requirements? Let Interface Products 
put it all together for you. Call or write 
today for complete information. 


a INTERFACE 
1 PRODUCTS, 
ZINC. 
2185 S. Grand Avenue, Santa Ana, CA 92705 
(714) 549-4977 © TWX 910-595-2569 
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SIGNAL ISOLATOR 


Prevents equipment failure! Interconnect any Signal 
Source and Motor Drive with added safety 


Signal Source 


e Transducer 
e DC Drive 


Motor Drive 
e DC Drive 


e Computer e Inverter 
e Controller e Servo 
e Potentiometer e Amplifier 


e Tachometer 
Model KBSI-240D 


e ISOLATES « CONDITIONS e¢ AMPLIFIES 


Connecting signal sources to motor drives can be hazardous to sensitive digital and analog 
Circuits. The KBSI-240D acts as a buffer which prevents destructive transients, grounds and 
Stray signals from damaging these circuits. A single model accepts a wide range of input 
Currents (1-5, 4-20 and 10-50ma) and voltages (0-25, 0-125 and 0-550V DC) to supply a 
Pipe gtone DC output voltage. The KBSI can also be used with a potentiometer as a master 
reference. 


OFF-THE-SHELF availability from power transmission distributors worldwide. For 
name of local distributor and Complete Catalog, call 1-800-221-6570 Toll Free. 


PENTA| .«-|/POWER 


KB Drives give you more value“ 


KB Electronics, Inc. 
Brooklyn, NY 11207 
(718) 257-3300 

TWX: 710-584-2308 


@ Pro) 
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CALENDAR 


chester Blvd, M259, San Jose, CA 
95128. (408) 554-6644. January 27 
to 29. 


Computer Graphics New York ’87, 
New York, NY. Exhibition Market- 
ing and Management, 8300 Greens- 
boro Dr, Suite 690, McLean, VA 
22102. (703) 893-4545. January 28 
to 30. 


Invitational Computer Confer- 
ence, Fort Lauderdale, FL. B J 
Johnson & Associates, 3151 Airway 
Ave, #C-2, Costa Mesa, CA 92626. 
(714) 957-0171. January 29. 


Modern Electronic Packaging, Or- 
lando, FL. Technology Seminars, 
Box 487, Lutherville, MD 21098. 
(301) 269-4102. February 9 to 11. 


Invitational Computer Conference 
Computer Graphics Series, San 
Jose, CA. BJ Johnson & Associates, 
3151 Airway Ave, #C-2, Costa 
Mesa, CA 92626. (714) 957-0171. 
February 10. 


Invitational Computer Confer- 
ence, Raleigh, NC. B J Johnson & 
Associates, 3151 Airway Ave, #C-2, 
Costa Mesa, CA 92626. (714) 957- 
0171. February 19. 


Invitational Computer Conference 
Computer Graphics Series, Dallas, 
TX. BJ Johnson & Associates, 3151 
Airway Ave, #C-2, Costa Mesa, CA 
92626. (714) 957-0171. February 24. 


Nepcon West, Anaheim, CA. CEG, 
Box 5060, Des Plaines, IL 60017. 
(312) 299-9311. February 24 to 26. 


ISSCC (International Solid-State 
Circuits Conference), New York, 
NY. Lewis Winner, 301 Almeria 
Ave, Coral Gables, FL 33134. (305) 
446-8193. February 25 to 27. 


West Lightwave Expo, San Jose, 
CA. Lightwave, 235 Bear Hill Rd, 
Waltham, MA 02154. (617) 890-2700. 
February 25 to 27. 
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Introducing OptiLab: 


The Complete Microprocessor Development Toolbox. 


You need the right tools to 
speed completion of your 
project and improve its 
quality. 

That's why we created the 
OptiLab toolbox. The tools 
you want for beginning- 
to-end development and 
optimization of micro- 
processor code. OptiLab’s 
fully-integrated, PC-based 
system lets you debug, 
analyze, modify, optimize, 
and test code in a seam- 
lessly integrated environ- 
ment. You can add your 
own cross-assembler, too. 


Analyzer 

In-Circuit Emulator 
Line-by-Line Assembler 
Debug Package 
Performance Analyzer 
Stimulus Generator 


EPROM Programmer 


Everything from assembly 
to final optimization of your 
software can be done with 
the OptiLab toolbox. 


OptiLab presents a graphical 


display of actual program 
performance. 
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The star of the OptiLab 
is Program Performance 


Analysis that helps you 


uncover invisible bugs, 
eliminate unneeded code, 
and cure program ineffi- 
ciencies. OptiLab runs in 
real-time, is non-intrusive, 
and gives you outstanding 
performance at a remark- 
ably low price. 

There's more. OptiLab’s 
48-channel analyzer lets 
you track bus state ac- 
tivity and trap bugs fast. 
Monitor your software as it 
executes in real time with 


ASSEMBLE 
DEBUG 
TEST 


the full-featured 8/16-bit 
In-Circuit Emulator. Send 
test patterns with the Input 
Stimulus Generator and 
observe their effects. 
With the built-in EPROM 
Programmer, you can 
program devices without 
leaving OptiLab. 

Orion offers you ready 
support for more than 
150 different microproces- 
sors. MicroTargets™ allow 
you to run and test your 
software even before you 
have working hardware. 
And our crack team of 


Applications Engineers 
is standing by if you need 
assistance. 

But here's the real news. 
OptiLab is priced under 
$7,000. Or, you can start 
with a basic Orion system 
for as little as $2,995 and 
add capabilities as you 
need them. 

Call now for complete 
information on OptiLab 
or other Orion microproc- 
essor development tools. 
All Orion products are sold 
with a 15-day money-back 
guarantee. 


Call Toll Free: 1-800-245-8500 


In California: (415) 361-8883 


INSTRUMENTS, INC. 


Orion Instruments, Inc., 702 Marshall Street, Redwood City, California 94063, U.S.A. Telex: 530942 
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To EDN readers, for consistently votin 
EDN your favorite electronics 
publication. 


From the staff of EDN 


The hot single shot 


Introducing the HP 54111D Spire le/s 
een. ee , with 2 Iz single- 
shot and 500 MHz repetitive bandwidth. 
The HP 54111D digitizing oscilloscope is the first HP scope to bring you 
a 250 MHz single-shot bandwidth (at 1 gigasample/s), plus a 500 MHz 
repetitive bandwidth. 

It’s loaded with hot features: simultaneous two-channel capture. 
A full 8K of memory per channel. Up to 8 bits of vertical resolution. 
And all the advantages of HP digitizing technology, including automatic 
answers, one-button hard copy output, digital storage, and HP-IB 
programmability. 

The HP 54111D has the blazing speed to capture elusive glitches 
that can plague logic and high-speed serial communications designs, 
and doubles as a great general-purpose scope for almost any R&D, 
design, or production test application. 

Plus it offers you the exceptional reliability 


you’ve come to expect from HP scopes, and 
extended warranty coverage as well. 


Call us today! 1-800-558-3077. 


For details on the hot single shot, call between 
7:30 a.m. and 5 p.m. CST. Or contact your 
local HP sales office listed in the telephone 
directory white pages. Ask for the electronic 
instruments department. 


’HP-IB 5 HP-IB: Not just IEEE-488, but the hardware, documentation and 
Systeme’ support that delivers the shortest path to a measurement system. 


Uv HEWLETT 
PACKARD 
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EDITORIAL 


hicine ~e deserve a look at engineering 
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It’s time to tell more young people, particularly those in high school, 
about engineering careers. By failing to teach more students about 
engineering, we miss opportunities to attract people to interesting 
and rewarding careers. All too often students drift into engineering 
because they’re good in math and science, or because someone they 
admire is an engineer. A realistic exposure to engineering and its 
rewards might strengthen a high-school student’s resolve to spend 
four years in a tough academic program. Such an exposure also risks 
turning away some youngsters who might otherwise study engi- 
neering. However, the gains outweigh the risks. We all benefit by 
putting students on paths to careers they’ll enjoy, whether or not 
the careers are in engineering. 

Before they consider an engineering career, young people de- 
serve a look at the materials and products of engineering beyond the 
obvious examples of computers and VCRs. Because our electronic- 
industry trade shows feature a wide assortment of such products, 
let’s consider opening the displays to youngsters. Show sponsors 
can admit organized high-school groups for a tour on one afternoon. 
We can start by admitting students from a few local schools that 
surround the show site. 

Electronics exhibitions can’t show every aspect of engineering, 
but they offer realistic information that kids can’t get from guidance 
counselors or advisors. The Japan Electronics Show in Tokyo admits 
the public free of charge on two days. Attendance is high, and many 
young people are in the crowd. Such open attendance costs exhibi- 
tors more, but Japanese companies think the long-term benefits are 
worth the price. 

Besides opening Wescon, Electro, and other US trade shows to 
high-school students, there is more we can do. Many schools sponsor 
a career day during which adults talk about their professions. You 
can volunteer to give a presentation about electrical and electronic 
engineering. If your local school doesn’t sponsor a career day, offer 
to talk to individual classes about what engineers do and what 
career opportunities they have. 

Be sure the local schools know about the plant and lab tours your 
company offers. If tours aren’t available, ask your company’s public 
relations department to consider them. Consider involving your 
local IEEE section in science fairs, ham-radio clubs, scout troops, 
and other activities at local schools. Although the IEEE sponsors 
student papers and competitions for college students, it does little 
to promote engineering careers to high-school students. 

To keep our profession active, we need a steady supply of vital, 
eager newcomers. It’s time to renew our efforts to reach youngsters 


and instill an interest in engineering careers. 5 


Jon Titus 
Editor 
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Data. IMAGE. VOICE 


The shift from analog to digital 
signal processing (DSP) is one of the 
most powerful technology trends of the 
80’s. And NEC is leading the way. With a 
full spectrum of DSP solutions for voice, 
image, and data applications. Solutions 
that give you flexibility, programmability, 
stability against temperature variations, 
and immunity to noise. 


Low Cost Digital Signal Processor 

Get more out of your modem with 
NEC’s 7720A. The industry standard data 
transmission device, now in a new low- 
power version. It’s also great for touch- 
tone decoding, echo cancellation and 
instrumentation. 


High Quality Digitized Speech 
If you think digitized speech sounds 
like cartoon robots, you haven't heard 


NEC’s 7756 speech synthesis chip. It 
produces voice quality that rivals reel- 


©Copyright 1985 by NEC Electronics Inc. 


NEC’s Full Spectrum of DSP Solutions 


eed mee. 


7720A 


Image Pipelined 
Processor 


9305 


Memory Access and 
General Bus-Interface 
Chip (MAGIC) 


WE'RE TAKING ON THE FUTURE 


NEC 


401 Ellis Street 
P.O. Box 7241 
Mountain View, CA 94039 
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Application 


General Purpose DSP Data modems, DTMF, New low-power version 
instrumentation 
7730 Speech Encoder/ Voice store and forward; 16-32 KBPS 
Decoder voice mail 
7796 Speech Synthesizer Voice Response High-quality voice 
reproduction 


Image processing and 
general-purpose DSP 


Interface device for 7281 


to-reel tape systems. Our 7730 is desig- 
ned for voice mail applications and 
features ADPCM algorithms (16-32 KBPS) 


Image Processing Break Through 


NEC’s 7281 is a real breakthrough 

in image processing. Using MIMD (multi- 
ple instruction, multiple data streams) 
and a true data-flow architecture, the 
7281 roars through image processing 
tasks at an incredible 5 MIPS per device. 
Teamed with its MAGIC Interface chip, 
NEC’s Image Pipelined Processor can 
give you size/cost savings of 100 to 1. 


The Next Generation 


While meeting your current needs 
with the full spectrum of DSP solutions, 
NEC is opening new technological 
horizons. In 1986, we'll make a 
major announcement that will take 
digital signa! processing into the next 
generation. 


Call Toll Free Today 

For data on our DSP solutions, give us a 
call today at 1-800-632-3531. In 
California: 1-800-632-3532. 


True parallel processing, 
non-von Neumann 
architecture 


Contains all basic 
circuits required to 
implement 7281 system 


ADEE West ’87 
for a friendly, 
useful encounter. 


in CIRCUITPATH, 
watch the cats 
perform a few tricks. 


| Automated 
I! Design and 
(I Engineering for 

II! Electronics West 


March 31 to April 2, 1987 
Anaheim Convention Center 
Anaheim, California 


Sponsored by: 


EIDINI 


Endorsed by: 
e Electronic Business 


and Production 
e Design News 
e Semiconductor 
International 
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e Electronic Packaging 


Taming} the 


There’s no denying Computer Aided Engineering 
(CAE) and Design (CAD) technology is a force to be 
reckoned with. Whether you’re a custom, semi-custom 
device or printed circuit designer, an electronic pack- 
aging engineer, a technical manager or corporate 
head, you'll soon need to step-up plans for acquisition 
or expansion of your CAE/CAD capabilities. Like it 


or not, you're going to have to come to grips with this 
powerful beast. 


Most of the major vendors of CAE/CAD technology for 
electronics will be on hand, and we think you’ll find 
them quite responsive. The whip crack of market pres- 
sure has suppliers acknowledging your call for practical, 
integrable tools...which are just what you'll see! You 
can also take advantage of our conferences—a user- 
oriented program tied closely to the exposition. Like 
everything at ADEE, it’s designed to make your encounter 
with the technology predictable and cost-effective. 


Want to see IC and PC Layout tools interface without 
the semblance of a scuffle? Care to witness the graceful 
leap of a circuit design from pure concept through 
final output? These are just a couple of the feats you’ll 
view at CIRCUITPATH. It’s a working, multi-company, 
circuit design system demonstration, but more than that, 
too. It’s proof: working proof that a complete system 

is possible today and proof that there are real end-to- 
end solutions out there. Just take hold of the leash. 


Please send advance registration information on ADEE West 
87, including details of the exposition and conference program. 


Name Title 
Company 
Address 

State__._ Zip 


Bring a team to ADEE! Photocopy this coupon for your 
colleagues. Return to ADEE West ’87. 
’ Cahners Exposition Group 
CkG Cahners Plaza, 1350 E. Touhy Ave. 
Des Plaines, IL 60017-5060 
Telephone: (312) 299-9311 


Telex: 256148 CEGCGO DSP (Domestic) 
82882 CAGCHGO (International) 
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» Formoreconfidencein 
</" Your SCOpe measurements... 


Noo2in a series from HP. 


No.2 in a series. 


Exp Pek HP 
tizing Oscilloscopes. 


Digitizing technology provides a highly 
accurate display of your signal. 


Unlike their conventional analog counterparts, digitizing while you’re away from your digitizing scope; precisely 
oscilloscopes are quantitative measurement instruments quantified; saved in memory for later analysis; or 
that capture and quantize input signal information. recorded on a printer or plotter. 


This gives a more accurate picture of a signal than an . 
analog scope’s trace. While analog scopes provide a good Captur e pre-trigger events. 


qualitative look at signal behavior, digitizing scopes do With digitizing scopes, you can see events before as well 

more... letting you pinpoint causes of the behavior and as after the trigger. This is highly useful in finding the 

more precisely measure and analyze captured information. _ cause of undesired or unusual events in various types of 
circuits—and absolutely critical when measuring setup 


Display accuracy comes of age. 

HP designed the HP 54000 series digitizing oscilloscopes 
for greatest possible accuracy of displayed information. Find signals buried in noise. 

So you can use them with confidence, Rian epee Digitizing scopes let you take signals from uncorrelated 
ment reference applications. That’s because nonlinearity, —_,o;cse and measure them accurat ely. Analog scopes can 
distortion, drift, and jitter common to analog scopes sometimes reduce noise, but not without removing 
aren’t a problem with our digitizing scopes. Neither 1s high-frequency ar aa on and adding phase shift. 
blooming or fading of traces. What you see on the display = Tye ay eraging function in HP digitizing scopes won’t 
is the clearest, most accurate representation of your signal. distort the signal, or remove or add any information. 


Elusive glitches easy to find. 

Finding infrequent, fast glitches in digital circuits is 
tough enough. When the glitch is superimposed on 
normal data with a high 
duty cycle, it’s nearly im- 
possible. HP’s new digi- 
tizing scopes solve this 
problem by letting you 
retain glitches, worst-case 
conditions, or metastable 
states on the screen in- 
definitely and view them 
right along with normal 


time on logic ICs. 


Color enhances confidence. 


The multiple-color capability found in the HP 54110D 
and the HP 54111D digitizing oscilloscopes makes using 
your displayed information easier. For instance, you can 
clearly distinguish channel one information from that 

of channel two, even when your signals overlap and both 
have multiple levels, jitter, and noise. 


Call today for our free display confidence 
videotape and mini-brochure. 
Explore HP digitizing oscillo- | 


trace data. scopes. Get a free VHS videotape 
Events that would be hard or impossible to find and mini-brochure by calling 
with an analog scope can be isolated and retained 1-800-558-3077. 
es HP-IB: Not just IEEE-488, but the hardware, documentation and support that 
il:> delivers the shortest path to a measurement system. * Offer expires May 1, 1987 
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ALLOTHERS 


PALE BEFORE US. 


No other color graphics ter- 
minal can compare to the 
GR-1105. In fact, you'd have to 
Spend an extra five or ten thou- 
sand dollars to get something 
even close. 

The GR-1105's screen is 
brighter than anything else in 
its price class. Its also sharper. 
With three times the resolution 
of similarly priced terminals. 
And sixty times more address- 
able points (82K x 32K). 


Plus the GR-1105 is perfect 
for people who hate to wait. It’s 
twice as fast as its price com- 
petitors. And updates over one 
and a half times more data. 

50 look into the GR-1105. 
Youll see it’s the one terminal 


that makes all others look pale. 


Call Martin Nelson 
at (408) 943-9100 
today. 


DELLECO 


'N S T R UM ENT S 
© 1986 Seiko Instruments US A, Inc. 
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You're looking at an image on the GR-1105's 14” 1024 x 780, 60Hz non-interlaced monitor 


t) 


Incorporating a touch activated display 
into your system shouldn't be an after- 
thought. Adding touch is the best way to 
make your product truly interactive, easier 
to use, and better suited for the real world. 

It’s no wonder that touch is growing in 
popularity. And used in a wide range of 
applications—from interactive video dis- 
plays in stores, banks, airports, and hotels 
to specialized systems in hospitals, training 
facilities, and factories. 

But it’s important to add the right touch. 
That’s why Carroll Touch developed the 
Smart-Frame™ line of low-cost scanning 
infrared touch systems. Featuring a power- 
ful, built-in microcomputer, these add-in 
units provide exceptional functionality and 

si reliability at the right price. Just the right 
Start with the right touch. touch for a great design. 


Discover more about Smart-Frame 


Finish with a great design. products. Contact Carroll Touch today. 
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Carroll Touch 


a subsidiary of AMP Incorporated 


In Touch with Technology 


P.O. Box 1309 
Round Rock, TX 78680 
912/244-3500, Telex 881906 


Carroll Touch and Smart-Frame are 
CIRCLE NO 36 trademarks of Carroll Touch, Inc. 


PRODUCT UPDATE 


CMOS 1M-bit static-RAM 
module fits into 32-pin DIP 


Although 1M-bit monolithic static 
RAMs may be a year or more off, 
you can specify a hybrid equivalent 
today. For example, the DPS41288 
family of static RAM modules fea- 
tures 1M bit organized as 128k 
bytes. The modules fit into the 


JEDEC-standard package for. 


1M-bit static RAMs—a 82-pin DIP. 
Furthermore, you can choose ver- 
sions having access times ranging 
from 70 to 150 nsec, and you can 
obtain military versions of the 
product. 

Each DPS41288 module carries 
four 32k-byte static RAM ICs and 
one decoder. The modules operate 
from single 5V supplies; all inputs 


and outputs are TTL compatible. | 


The modules also have a data-reten- 
tion voltage of 2V, and they feature 
common I/O. An output-enable pin 
permits you to OR-tie the modules. 

The static RAM hybrids’ operat- 
ing power consumption is 330 mW 
max. The hybrids consume relative- 
ly little power because only one of 
the four chips is active at any one 
time. In standby mode, a module 
typically draws only 10 pA. 

You can specify the 1M-bit mod- 
ules in versions offering access 
times of 70, 100, 120, or 150 nsec. 
The substrate, a ceramic-alumina 
substrate with low capacitance and 
good heat-dissipation qualities, con- 
tributes to the modules’ high access 
speed. For example, the data-I/O 
lines specify a maximum capaci- 
tance of 45 pF, and address and 
control signals typically reduce that 
figure to 30 pF. 

You can also choose from a num- 
ber of operating-temperature ver- 
sions. The commercial-grade offer- 
ings operate from 0 to 70°C. 
Industrial-grade parts stretch the 
operating range to —40 to +85°C 
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and feature factory burn-in. Mili- 
tary-grade modules operate from 
—do to +125°C, and you can specify 
modules that comply fully with 
MIL-STD-883C. 

Full compliance with MIL-STD- 
8838C means that the static-RAM 
chips used also comply with the 
standard and that the chips are 
traceable to a certified MIL-STD- 
883C source. (For projects that re- 
quire MIL-STD-883C parts, you 
must specify fully compliant parts, 
and not merely parts screened to 
the spec.) 

A 55-nsee version of the static- 
RAM module will be available in the 
first quarter of 1987. All other 
DPS41288 modules are available 
now. The DPS41288-150C, a 150- 
nsec commercial version, costs $295 
(100). The company also plans to 
offer an EEPROM in a similar con- 
figuration after the first of the year. 

—Maury Wright 

Dense-Pac Microsystems Inc, 
7321 Lincoln Way, Garden Grove, 
CA 92641. Phone (714) 898-0007. 
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The 1M-bit static RAM module, Model 
DPS41288, features 128k-byte organization 
and comes in commercial, industrial, and 


military grades, and also in military grades — 


certified to MIL-STD-883C. 
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MODELS 
OFFER OVER 
54 CHOICES 


@ INNOVATIVE 
NEW 
PRODUCTS 


@ MOST MODELS 


IN STOCK +150V/150mA 


a ° CUSTOM 


SELECTIONS 
IN ONE WEEK 


e CUSTOM 
MODIFICATIONS 
4-6 WEEKS 


@ SCREENING 
OPTIONS: 
e INDUSTRIAL 
e MIL-STD-883C 
e Q-PARTIAL MIL 


1A @ 200°C 


400V/us 


9A/+28V 
LOW COST 


(800) 421-1865 
FOR OUR POWER 
OP AMP HANDBOOK 


CONSULT EEM/ 
GOLD BOOK/iIC MASTER 


FEX 
u tech 
DEDICATED TO EXCELLENCE 


APEX MICROTECHNOLOGY CORP. 
5980 N. Shannon, Tucson, AZ 85741 USA 
France (6)907.08.24 BRD (06152) 61081 
Nippon (03) 244-3511 UK (01) 979 0123 
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IBM-PC based 


microcomputer 
development tools! 


mov P1,A 
S2 jb DisB, MotStore 


61 RS-86 P1:87 C@-67E7 PD- 8888 
21 R6-61 P2-FF Ci-FDFE  Ac-87 
7:61 2 PS: 


{ 664F } MF lag, ValMax 


Your IBM PC can Assemble, debug 
and program (EPROM) code 

for these popular 
microcomputers: 


registers 

& memory 
change, 
interrupts 
occur, stack 
push & pop. 
Flowgraph 
auto-documents code! 
You set breakpoints & 
register traps, count 
machine cycles, and 
scan source code and 
symbols. Single-key 
commands prompt for 
arguments if needed. 
Have more fun and get 


more done! 
P.O. Box 3000 
San Gregorio, CA 94074 U.S.A. 


(415) 726-3000 e Telex 171135 Attn: Cyber 


woity GHoS 


8808 pue 
9608 }deoxe 


debug demo diskette 
and manual only $39.50 


Cybernetic MicroSystems 
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PRODUCT UPDATE 


CMOS clock /calendar IC 
meets MIL-STD-883C Rev C 


The CMOS ICM7170 real-time clock 
chip furnishes either a 12- or 24- 
hour time in an 8-bit binary format 
over the full military temperature 
range (—55 to +125°C). The part 
measures time in increments of 10 
msec for periods as long as 99 years, 
with typical timing accuracies on 
the order of 1 ppm, depending upon 
the stability of the external crystal 
oscillator. 

You can program the ICM7170 to 
work in a standard Pierce oscillator 
configuration with any of four readi- 
ly available crystal frequencies— 
4.194304 MHz, 2.097152 MHz, 
1.048576 MHz, or 32.768 kHz. An 
automatic, full-calendar leap-year 
correction algorithm makes the 
ICM7170 suitable as a clock stand- 
ard in computer designs ranging 
from PCs to mainframes. 

The part’s internally latched 8-bit 
bidirectional data bus minimizes 


software driver code by ensuring | 


that rollover doesn’t occur during a 
read operation. Actual time values 
are accessed via a 5-bit address bus. 
Maximum read access time is 300 
nsec, which is usually fast enough to 
eliminate wait states. An address- 
latch-enable (ALE) pin permits in- 
terfacing of the ICM7170 with mul- 
tiplexed bus architectures. 

The part’s alarm and periodic in- 
terrupt functions make it suitable 
for such applications as task sched- 
uling or controlling software diag- 
nostics, or even for use as a watch- 
dog timer. By programming its 
51-bit internal status register, you 
can make the ICM7170 supply your 
CPU with either a preset alarm 
interrupt or periodic heartbeat in- 
terrupts at six different intervals, 
ranging from once every 10 msec to 
once per day. An internal diagnostic 
test mode, which speeds up the in- 
ternal count by a factor of 100, lets 


~ you check alarm interrupt settings. 


Featuring on-chip battery management, the 
low-power CMOS ICM7170 clock/calendar 
chip is supplied in both a 24-pin cerdip 
military verison and a 24-pin small-outline- 
IC version for industrial/commercial appli- 
cations. 


An additional feature, the interrupt 
source pin (#11), lets you OR the 
interrupt output of the ICM7170 
with other interrupt generators in 
more complex computer systems. 

To simplify battery-backup de- 
signs, the device has an on-chip 
power-down detection circuit that 
shifts operation to standby mode 
when the threshold voltage falls 
below 1V. In this power-down 
standby mode, the typical supply 
current is only 20 pA at 4 MHz. The 
ICM7170A version has a guaranteed 
standby supply current of 4A. Be- 
cause of its CMOS construction, the 
ICM7170 requires just 2 mA max 
from a 5V supply under normal 
operating conditions. 

The ICM7170MDG/883B Rev C 
version, which comes in a 24-pin 
cerdip, costs $27.90 (100). Commer- 
cial-grade versions in cerdips and 
plastic DIPs cost $11.16 and $7.50 
(100), respectively. You can also get 
the part in a 24-pin small-outline-IC 
version for surface-mount boards for 
$7.50 for the -7170IBG and $9 (100) 
for the -7170AIBG. 

—Denny Cormier 

GE/Intersil, 10600 Ridgeview Ct, 
Cupertino, CA 95014. Phone (408) 
996-5000. TWX 910-338-0171. 
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S-217. 


AN OPEN AND SHUT CASE FOR VME. 


DIN connectors are terrific for long life and 
resistance to corrosion, but they also resist being 
plugged in and out. 


Your average VME card with 192 pins, for 
example, may take about 24 pounds to get out of 
your card cage. That's a lot of force fo apply with a 
couple of fingers. 


Scanbe has two fixes for the problem. Pick one or 
the other, or both, depending upon your packaging 
Situation: 


E-Z-JECT is a replacement for a standard VME 
front panel. It has a hinged handle that lets you pop 
out a VME card from its backplane without the yanking 
and struggling you're used to. If works in any standard 
VME card rack. It’s the way the VME front panel should 
have been designed in the first place. 


§-217 is an injector/ejector system that gives you 
q lot of leverage—about 3.5 to 1—for the easiest 


insertion and ejection of cards without front panels. 
I's a great help for 6U cards and ifs the ultimate 
answer if you’re using 9U cards. (If you're using Euro- 
cards, you should be talking to us about our versatile 
Standard and mixed-height Eurocard cages. ) 


Or you can use both. Our newest VME card cages 
let you intermix S-217 and E-Z-JECT. 


So there’s no mystery at all fo getting VME cards in 
and out of your system. Just call Scanbe today for 
the solution: 


800-227-0557 (sis $79.2300 


LEADERS IN PACKAGING TECHNOLOGY 
3445 Fletcher Ave., EI Monte, CA 91731-3001 
TWX 910 587 3437 
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SIEMENS 


Transmitting and Receiving 
with a Fiber Optic System 


Optical Transmitter/Receiver Family for 0 to 200 MBd - ~~ 
a Leading Light in Fiber Optics 


For many years now, Siemens has been putting §Shining Examples on the Railways and at the 
its extensive know-how into researching and Post Office 


refining the infant technology of fiber optics. In its cabin signal and interlocking systems the 


The result: user-oriented solutions, tailored to German Federal Railway uses the 10-MBd 
every sector and application. These solutions system for absolutely interference-free, 
are available as complete systems or as tiny precise signal transmission. | 


discrete devices for connecting, converting, 
transmitting, receiving, switching, branching, 
coupling or mixing. 


In subway networks inter-computer links 
requiring a minimum of maintenance are “leg? 
via the 50-MBd system. , 


To improve telephone ransmission quality and 


One highlight of this development is the optical 
waveguide transmitter/receiver family for 
modulation rates of up to 200 MBd. This family 
has a multitude of transmitter and receiver 
modules to suit your application. Which _ 
transmitter/receiver combination is the right _ 
one for your application depends chiefly on two” 
factors: 


Modulation rate and range 


The illustrations show some possiile 
applications and combinations of our optical 
transmitter/| receiver systems. - 


Transmission system Transmission system for 5to50 MB 
| for 0 to 10 MBd /Range with LED: about 2 km 
| Range with LED: about 4 km Range with laser: about 20 km* 
_ Range with laser: about 40 km under development Range with laser: about 30 km Range with laser: about 30 km 
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ENERTEC 
Schlumberger 


eimlishr, dahecuatwitnahibtacamen coer es agit 


See what you’re doing 
Using the new “WAVEFORM” 


function, the 2721 universal counter/ 
timer gives a graphic picture of the 
signal. 

Thus, the counter is no longer 
“blind”, and the user has a better 
knowledge of the signal. 

In addition, a magnify feature makes 
signal analysis far easier. 


"RUMENTS, 8000 MUENCHEN 46, phone (089) 31.88.90, telex 5215015. Italy - aB ELECTRC N 


Enertec Instruments 


thi diaietiaic atari ie Dam en ge ec er eT 


sIC INSTRUMENTS, 


With a view 


Man/machine interface 


Introducing a CRT into the counter 
allows a “menu” technique to be 
used with soft keys. With this 
approach the user keeps direct 
control of the input system. 

He can select the active slope, 

the attenuator position, the filter, 
the input impedance, the common 
inputs, or increment the trigger leve 
via the dedicated keys. 


2721 universal counter. 
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CHANNEL A CHANNEL B 


200MHz 
MAX 


ma 


200 MHz 
MAX 


1250 MHz 


MAX 
3V RMS/ 
50n 


you can count on. 


Automatic measurements 


The 2721 makes the essential basic 
measurements. 

Frequency up to 200 MHz (direct), 
period, time interval, pulse width, 
rise/fall time, frequency difference, 
frequency ratio. 

An optional channel extends the 
frequency range up to 1.25 GHz. 
The 2721 is fitted with 17 different 
measurement functions. 


n aclass of its own. 


Processing the results 


The built-in processing functions, 
enable : 

maths processing of the form AX +.B, 
averaging or smoothing of the results, 
out-of-limit detection. 

The “RECORDER” function allows 
a parameter to be displayed as a 
function of time in the form of a 


graph. 


SOLARTRON 


Schlumberger 
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E UMENTATION SA, 1007 LAUSANNE, phone (021) 27.77. 18. 
52) 544 433, telex 858 245 Solfar G. 
e cedex 2, France, phone 77 25 22 64, telex ENIST 300 
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| 3 lay an important role in high- 
2nd, high-performance products. Due to wider 
ses and higher clock speeds, complex 80386 
_ _ target systems now require more powerful 
developing and debugging tools. Selection of a good 
development system and emulator will be critical in deter- 
mining whether or not 80386-based products are completed 
on schedule and within budget. 


MICROTEK’S U.S. service, sales and marketing arm, 
NEW MICRO, now has the MICE-32/80386, a portable 
emulator that can run with any IBM- 
PC/XT/AT personal computer or compati- 
ble, VAX, and MicroVAX through parallel or 
serial interface. Or can stand alone 
with a terminal. 


: ‘Look at these features: 


* Completely self-contained 
standalone emulator 


¢ User-friendly command structure 
¢ Emulation to 32 MHz 

* “Snapshot” conditional, time-stamped trace 
* 256K Bytes soft mapped emulation memory 


* Powerful symbolic debugger with user definable 
procedures under PC/MSDOS, VMS and ULTRIX. 


Other processors supported by Microtek 

80286, 80186, 80188, 8086, 8088, 68000, 68010, 

68008, Z80, NSC800, 8085, 6809, 6809E, 6502 pon 

(40 and 28 PIN) 8032, 8051, 8031, 8344, 8048, New Nia 


16901 So. Western Avenue 
8049, 8050, Z8, SUPER 8 Gardena, CA 90247 


1-800-233-6048 
In CA: (213) 538-5369 


* IBM PC and PC-DOS are trademarks of IBM Corporation. VAX, MicroVAX, ULTRIX and VMS 
are trademarks of Digital Equipment Corporation. UNIX is a trademark of AT&T. 
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READERS’ CHOICE 


Of all the new products covered in EDN’s October 2, 1986, issue, the ones reprinted here generated the most 
reader requests for additional information. In case you missed them the first time, find out what makes them 
special: Just circle the appropriate numbers on the Information Retrieval Service card, or refer to the indicated 
pages in our October 2, 1986, issue. 


MEMORY IC > 


<q DISK DRIVE The DS2001 2k x9- 


The EXT-8000 fam- Dit FIFO memory 
ily of 5Y-in. Wine ot = Sua ported 
chester disk drives for simultaneous 
includes ESDI or reads and writes 


embedded-SCSI and offers twice as 
models and ver- much storage ca- 


sions that store pee 2 that of 


760M bytes (pg eee evens 
— ot Semicon. GENERATOR 


Maxtor Corp. ae 
Circle No 351 sj csuy sett ake The DG535 digital 


Circle No 354 delay generator 
provides four pre- 
cisely timed logic 
transitions and two 
precisely controlled 
pulses whose edge 


CABLE ADAPTER »> 


The D Subminia- 
ture Gender 


Changer is a cable 
adapter that mini- 
mizes the space re- 


delays can be set 
with 5-psec resolu- 
tion (pg 118). 


Stanford Research 
Systems. 
Circle No 352 


quired to adapt fe- 
male-to-female 
connections (pg 
232). 

ITT. 

Circle No 353 
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A PC-BOARD LAYOUT 


A HANDHELD COMPUTER 


The PC-1600 computer weighs less than a 
pound and offers floppy-disk storage as an 


The Ed-Layout pc-board-layout package 
includes utilities that speed board defini- 
tion and placement of parts; it runs on 


IBM PCs and compatible computers (pg option (pg 231). 
220). Sharp Electronics Corp. 
Control Data Corp. Circle No 355 Circle No 356 
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Motorola M68000 


Floating point coprocessor 
has it all. 


The MC68881 Floating Point Coproc- 
essor serves M68000 Family and non- 
Motorola processors with a blend of 
complete conformance to the IEEE binary 
floating point standard (754), the four basic 
arithmetic functions, plus over 40 tran- 
scendental and non-transcendental func- 
tions including root values, trig functions, 
logs, exponentials and hyperbolics. 

All functions are worked to 80 bits of 
precision in hardware, and it can break 
the million Whetstone performance mark. 


Versatile answers forthe. 
need to communicate data. 


The MC68661 is a universal synchro- 
nous/asynchronous communications 
controller for M68000 and most other 8- 
and 16-bit MPUs. Receiver and transmitter 
are double-buffered for efficient full- and 
half-duplex operation. No system clock 
is used. 

It can simultaneously convert parallel 
data from the MPU data bus to transmit- 
serial data and receive-serial data to 
parallel characters for MPU input. 

The MC68652 is a single-channel serial 
data device that recognizes byte-control 
and bit-oriented protocols. It can operate 
at 2 Mbit/sec. 


Memory management support 
for virtual memory environments. 


Memory management for M68000 
Family processors is performed by the 
MC68851 Paged Memory Management 
Unit and MC68451 MMU. 

The MC68851 supports a demand-paged 
virtual memory environment with the 
high-performance 32-bit MC68020 MPU. 

On-chip address translation minimizes 
translation delays and maximizes system 
performance. 

The MC68451 provides address trans- 
lation, write protection and task access 
protection for MC68010-based systems. 


_» Interrupt Control 


DMA moves and manipulates 
data on multiple channels. 


Three DMA Controllers of varied func- 
tionality serve the M68000 Family. 

The MC68450 performs high-speed 
data movement and sophisticated data 
manipulation in complex systems. It’s pin 
compatible with the MC68440 and ‘442. 

The MC68440 moves blocks of data 
quickly and efficiently on two independ- 
ent DMA channels. Channel switching 
and set up is also very fast. 

The MC68442, with extra addressing for 
32-bit MPUs, is an expanded version of 
the ‘68440. 


Pulse Measurement «_ 


General Purpose I/O interface supreme, with DUART, 


Multifunction Peripheral and Interface/Timer circuits. 


The MC68681 DUART has two inde- 
pendent full-duplex synchronous receiver/ 
transmitter channels for direct M68000 
MPU bus interface. 

Receiver data registers are quadruple 
buffered, and transmitter data registers 
are double buffered to assure minimum 
MPU intervention. Power for complex 
data communications is from multi- 
function 6-bit input and 8-bit output ports, 
a 16-bit programmable counter/timer, 
interrupt handling ability and a one- 
megabyte/sec. maximum transfer rate. 


Our MC2681 is otherwise identical, 
but is without the M68000 bus interface. 
The MC68901 multifunction circuit 
serves microcomputer requirements, 
via M68000 bus interface, with a single- 
channel UART for data communications. 
It has an 8-source interrupt controller, four 
8-bit timers and eight parallel I/O lines. 
The MC68230 is a programmable inter- 
face/timer with versatile double-buffered, 
unidirectional or bidirectional, parallel 
interfaces and an M68000 system timer. 
It also has the full M68000 bus interface. 


Relative Performance 


and an easy migration path for your products. 


At the heart of the M68000 Family 
are the industry’s highest-performance 
software-compatible 8-, 16- and 32-bit 
MPUs, with operating speeds from 
8 MHz for low-cost applications to the 
highest-speed general-purpose MPUs 
available at 25 MHz. 

Products based on M68000 MPUs have 
become the standard for systems based 
on UNIX® operating systems, CAD/CAM 
engineering workstations, next-genera- 
tion office automation equipment, color 
graphics systems, Multi-user/multi-tasking 
systems and real-time factory automation 
equipment. And, M68000 MPUs are also 


Chips for MAP Communications. 

Motorola’s MC688724 is the only single- 
chip implementation of the IEEE 802.4 
Media Access Control sublayer of the ISO 
Data Link Layer specified by MAP, the 
GM Manufacturing Automation Protocol. 

It supports serial data rates of 1, 5 and 
10 Mbps, and relieves the host processor 
of frame-formatting and token-manage- 
ment functions. 

The MC68184 Broadband Interface 
Controller completely implements the 
digital functions necessary for an IEEE 
802.4 broadband modem as specified 
in MAP. 


the preferred engines for artificial intelli- 
gence, which requires high performance 
and large linear addressing capability. 

M68000 Family microprocessors were 
designed with a large, flexible 32-bit 
register set, large linear address space, 
simple but powerful instruction set and 
flexible addressing modes. 

The common 32-bit internal architec- 
ture of all the family MPUs provides high 
performance and software object code 
compatibility: an easy product migration 
path for your 8, 16- and 32-bit M68000- 
based products. 


P write To: EUROPE: Motorola Ltd., European Literature Centre, 88 Tanners Drive 
i Blakelands, Milton Keynes MK14-5BP, United Kingdom 
ASIA/PACIFIC: Motorola, International Semiconductor, P.O. Box 80300 
Cheung Sha Wan Post Office, Hong Kong : 


Please send me the following information on the M68000 Family. 


A O Floating Point Coprocessor 

B 0 Memory Management 

C 0) DMA Control 

D O Kit Brochure. Kits available from authorized 
Motorola distributors only. Contact yours. 

Name 

Title 

Company 

Address 

City 


Country 


Family Today 


X.25 Protocol Controller. 


Motorola’s MC68605 implements level 2 
of the 1984 CCITT X.25 Recommendation 
Link Access Procedure Balanced LAPB. 

It independently supports full-duplex 
point-to-point serial communications 
up to 10 Mbps generating link level com- 
mands and responses. In transparent 
operation (monitor mode), frames are user- 
generated with the MC68605 providing 
HDLC framing and CRC checking/ 
generation. 


Send for information. 


For direct discussion of designing-in 
the M68000 Family MPUs and peripherals, 
contact your Motorola sales office 


or authorized 
Were 


Motorola distrib- 

utor. For M68000 

Family technical 1 Our 
literature, please CSION-1N. 
complete and sub- 

mit the coupon. te MY. 


(MA) MOTOROLA INC. 


European Semiconductor Group 


al 


E O X.25 Protocol Control 

F () Communications Peripherals 

G O General Purpose I/O 

H 0) Manufacturing Automation Protocol (MAP) 
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The military power supplies designed 
and built by Abbott are recognized as clearly 
superior under conditions when reliability 
is imperative. 

Since 196I, Abbott has served in the field, within the 
most demanding programs undertaken by major contractors who create the tools we those responsi- 
ble for our nation’s defense. 

These key shipboard and airborne programs include LAMPS, Phalanx, Trident, E-2C, P-3 Orion, 
AEGIS and the Harpoon Missile. 

Abbott follows the high standards and demanding guidelines which include NAVMAT, Electro 
Static Discharge (ESD) Protection and WS-6536 workmanship criteria. 

For over 25 years Abbott has been earning the reputation for, “When reliability is imperative:” 
And for the next 25, reliability will continue to be our prime objective. 


MILITARY POWER SUPPLIES 


Abbott Transistor Laboratories, Inc. Power Supply Division, 5200 West Jefferson Blvd., Los Angeles, CA 90016 (213) 936-8185 
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LEADTIME INDEX 


Percentage of respondents 


TRANSFORMERS 


Toroidal 
Pot-Core 
Laminate (power) 

CONNECTORS 
Military panel 
Flat/Cable 

Multipin circular 


RF/Coaxial 


Socket 

Terminal blocks 

Edge card 

Subminiature 

Rack & panel 

Power 

PRINTED CIRCUIT BOARDS 

Single-sided _ 52 0 ao (51 
Double-sided 48 0 Sa- 50 
Multilayer 15 0 7 90 
Prototype 91 0 22, 30 
RESISTORS 

Carbon film 22 36 
Carbon composition 40 43 
Metal film (38 38 


Metal oxide 
Wirewound 


Potentiometers ce 
Networks a2: 60 
FUSES 
2.1 

SWITCHES 
Pushbutton 6.4 
Rotary 8.2 
Rocker 58 
Thumbwheel 68 

_ Snap action 53 
Momentary 6.4 
Dual in-line 6.2 
WIRE AND CABLE 
Coaxial 
Flat ribbon 
Multiconductor 
Hookup 
Wire wrap 

_ Power cords 
Other 
POWER SUPPLIES 
Switching 93 
Linear 73 


CIRCUIT BREAKERS 


HEAT SINKS 
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Voltage regulator 


RELAYS 


General purpose 
PC board 


Solid state 


Thyristor 
Small signal transistor 
FET, MOS 

Power, bipolar 
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INTEGRATED CIRCUITS, LINEAR 


Communication/circuit 50 
OP amplifier 


oe a9 
6.9 
5.4 


MEMORY CIRCUITS 
RAM 16k 


RAM 64k 
RAM 256k 
ROM/PROM 
EPROM 
EEPROM 


DISPLAYS 


Panel meters 
Fluorescent 
Incandescent 
LED 

Liquid crystal 
MiCROPROCESSOR IC 
8-bit 
16-bit 
FUNCTION PACKAGES 
Amplifier 

Converter, analog to digital 
Converter, digital to analog 


LINE FILTERS 
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ms 
10.0 
10.3 
5.6 
8.5 
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CAPACITORS 


Ceramic 

Ceramic monolithic 
Ceramic disc 

Film 

Electrolytic 
Tantalum 


INDUCTORS 
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Source: Electronics Purchasing magazine's survey of buyers 
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Now that Digital stands behind Valid, 
iced ts what do you stand 


a growth path across Digital's 


computers. : 

Of course, this alliance didn’t tO g Mn? 
happen overnight. It began more than 
four years ago, when Valid first 
offered its design analysis tools under 
VMS" In fact, Digital used Valid CAE 

tools to develop the VAX 8000™ series 
of computers. 

Today, more VMS-based users 
depend on our full-function, fully- 
integrated CAE software than on 
any other. 

What's more, our CAE applications 
run on the full range of Digital 
computers. From mainframes to 
workstations. Including the 
VAXstation II” VAXstation II GPX™ 
and VAXstation II/RC™ So when you 
run Valid-plus-Digital solutions for 
schematic capture, timing verification 
and simulation—including hardware 
modeling and acceleration—you get 
the best design results on the best 
engineering computers. 

Of the major CAE vendors, only 
Valid offers this much experience with 
Digital. And only Valid gives you so 
much support for CAE software on 
Digital computers. 

With Digital behind Valid, you gain 
some valuable benefits, like increased 
productivity. And a few priceless 
ones, like confidence, security and 
investment protection. Our free 
brochure will tell you more. 


ALID 


Industry standard solutions 


For a free brochure, call 
us at 1-800-821-9441. In 
California, call 408/945-9400, 


d i ™ Cooperative Ext. 3i1 : 
g i t a Marketing 
Program 


VMS, VAX 8000, VAXstation, VAXstation II/GPX, VAXstation II/RC are trademarks of Digital Equipment Corporation. 
CIRCLE NO 47 EDN December 11, 1986 


BEFORE THEY TRAVEL AT 17.000 MPH 
THEY TRAVEL IN HARDIGG CONTAINERS 


LEELA TE 


‘or spaceborne telescopes | PROVEN PERFORMANCE 

is well as commercial These components need- 
satellites, some of the ed to be safely contained 
sxtremely sensitive com- | in an extremely dry envi- 
onents and assemblies | ronment that could with- 


PROVEN CAPACITY 


The reason we can pro- 
vide answers to so many 
difficult containerization 
problems rests on our 


ure shipped and stored | stand shock 

n specially designed up to 30g’s. Not 
tardigg containers. So, only did we meet |} 
yefore they travel the the challenge, | 
vacuum of space, they but provided a 
ravel with us. container that 
went well 
beyond the 
requirements. 
Just like we 
have with so 
many other 
difficult containerization 
problems for the com- 
mercial marketplace over 
the last twenty years. 


Another example is a 
container we designed 
for a very delicate medi- 
cal diagnostic component 
to a CAT Scan system. 
The units are stored and 
shipped all across the 
U.S., India, Africa, and 
Europe. We designed a 
container that not only 
protected the crystal 
elements 
from mech- , 
anical shock | iF 
but also pro- § 
vided pro- §& 
tection from § 
damaging § 
thermal shoc 
as well. 
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skillful, knowl- 
edgeable Appli- 
cations Engineer- 
ing staff, and 
our complete 
manufacturing 
', capabilities. Our 
|, engineers are 
s, Shock-mitigation 
and environmen- 
tal engineering 
specialists that 
live and breathe contain- 
erization. And our facilities 
enable us to provide high 
or low volume quantities, 
while controlling every 
aspect of the manu- 
facturing process; from 
mold making to tooling, 
and metal 
working to 


HAreAE aK 
Zane 


So, before you send 
) your next product on a 
journey to outer or inner 


] Space, call the container 


Ao. Company that’s a 
! proven traveller— 
» Hardigg. 


| 
HARDIGG 
INDUSTFIMIES, INC. 


P.O. Box 201 

North Main Street 

South Deerfield, MA 01373 
Telephone: (413) 665-2163 
Telex: 955431 


HARDIGG 
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ies the usual fans and blowers used 
ry heat away from semiconductors, 

ss to a variety of local — 

s that help keep junction 
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Heat sinks for plastic power semiconductors (Aavid Engineering Inc) 
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Hardware and Interconnect Devices 


Heat-removal devices 
hold semiconductors 


within operating ranges 


Bill Travis, Senior Editor 


& any electronic system you design, 
you should give careful consideration to 
cooling the system’s semiconductors, for 
two reasons. First, reliability: A semicon- 
ductor’s failure rate increases exponential- 
ly as the junction temperature rises. Sec- 
ond, all semiconductors’ specs use 25°C as 
a baseline, and any deviation therefrom 
entails spec compromises in terms of accu- 
racy, leakage currents, and other parame- 
ters. Some examples of the two dominant 
types of local cooling devices—heat sinks 
and thermoelectric coolers—show you how 
to keep semiconductor junctions and as- 
semblies cool. 

Heat sinks are designed to reduce the 
case-to-ambient thermal resistance (8c,) of 
ICs and discrete semiconductors. They’re 
important components, because the junc- 
tion-to-case thermal resistance (8jc) and 
Oca are in series, so it’s most often the 
latter thermal resistance that determines 
a junction’s temperature rise. Heat sinks 
have been around since time immemorial; 
no revolutionary developments have oc- 
curred in the devices. However, some re- 
cent heat sinks offer features that are 
worth your attention. 
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The past few years have seen an enor- 
mous growth in the use of plastic-pack- 
aged power devices—for example, bipolar 
transistors, power MOSFETs, and SCRs. 
The two most popular power packages are 
the TO-220 and the heftier TO-218, and 
it’s only natural that heat-sink manufac- 
turers would develop heat sinks that ac- 
commodate these packages. One such 
company, Aavid Engineering Inc, has re- 
cently released a spate of TO-220 and 
TO-218 heat sinks. | 

One of Aavid’s specialties is labor-sav- 
ing heat sinks that make contact with the 
semiconductor by means of spring action. 
Two recent devices are designed for 
TO-220 semiconductors. Model 5933 is a 
plug-in design with special stepped tabs 
that provide a tight fit between the heat 
sink and the pe board. Made of anodized 
aluminum, the 5933 comes in three 
heights: 0.69, 0.75, and 1.375 in. The 
0.75-in. unit costs $0.185 (1000). Another 
plug-in device, the industry’s smallest ac- 
cording to the manufacturer, is Model 
5910. The 0.5-in.-wide unit has four 
spring clips that hold each corner of the 
semiconductor. A tinned brass tab allows 
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Solid-state, 
compressorless 
heat pump (Teca Corp) 


you to solder the heat sink directly to a pc board. Model 
5910 costs $0.225 (1000). 

Another category of heat sinks accepts both TO-220 
and TO-218 semiconductors. The 12-fin, extruded Se- 
ries 5334-36 from Aavid uses insertable spring clips to 
hold the semiconductor firmly in the heat sink. It 
provides cooling for devices dissipating as much as 20W 
(under natural convection). Available in heights of 1, 
1.5, 2, and 2.5 in., the devices provide two solderable 
pins for vertical mounting. For the 2-in. unit, the price 
is $0.795 (1000). 

Another source of easy-to-use heat sinks is EG&G 
Wakefield Engineering. Model 285, for example, accom- 
modates both TO-220 and TO-218 packages. Two hex- 
agonal, solderable lugs allow you to wave-solder the 
heat sink to pe boards. A spring clip holds the semicon- 
ductor to the heat sink. The device measures 2 in. high 
by 1.38 in. wide by 0.5 in. thick. It costs $0.34 (1000). 

Extrusion is a traditional method for making heat 
sinks. Stamping, however, is a much less costly produc- 
tion technique. A recent heat sink from Aavid combines 
the cost savings of stamped heat sinks with the thermal 
performance of more expensive extruded parts. Model 
5931, according to the manufacturer, is comparable in 
performance to the company’s earlier 6130 extruded 
device. | 

Accommodating both TO-220 and TO-218 devices, the 
5931 heat sink provides solderable tabs for vertical 
mounting. You can mount semiconductors on both sides 
of the heat sink. The unit’s design provides for free air 
circulation on all sides. Under natural convection, the 
device handles power dissipation as high as 10W. Made 
of aluminum alloy, the $0.219 (1000) 5931 is available in 
gold chromate and a black, red, blue, or bronze ano- 
dized finish. 
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Members of another family of stamped heat sinks 
from Aavid, the Series 5197-5201, accept TO-3, -66, 
-220, and -218 packages. The 1.9-in.-long, 1.55-in.-wide 
heat sinks are available in four heights ranging from 
1.225 to 2 in. You can use the same screw to mount the 
semiconductor and heat sink to the pe board. Under 
natural convection, the smallest heat sink holds the 
temperature rise to 50°C for 10W dissipation. A typical 


_version costs $0.637 (1000). 


One low-cost Aavid heat sink designed for TO-3 
devices allows you to mount both the semiconductor and 
the heat sink with the same fastener. The 5251-54 
Series has a universal hole pattern that accepts 2-, 3-, 
and 4-lead TO-3 packages. The heat sinks come in four 
heights from 0.5 to 1.25 in. Under natural convection, 
the 1-in. unit will hold the temperature rise to 35°C for 
5W dissipation. For the 1-in. unit, the price is $0.39 
(1000). 

In applications that use LSI circuits, it’s important to 
consider carefully the problem of getting the heat out of 
these sometimes power-hungry ICs. You’ll have 
provided a fan, of course, to cool the system board. But 
even in the presence of moving air, the IC’s 0c, can 
impede the flow of heat from the semiconductor junc- 
tion to the cooler outside world. A couple of heat sinks 
from EG&G Wakefield Engineering help keep your LSI 
circuits cool. 

Model 830 is a heat sink that you bond to the lid of an 
LSI device, using a thermally conductive adhesive. You 
can attach the heat sink directly to a Textool 68-pin 
chip-carrier socket. The heat sink has an array of 
cylindrical pins that are perpendicular to its top sur- 
face. The pins (dubbed “pin fins” by the manufacturer) 
provide omnidirectional cooling. Model 830 costs $0.80 
(25,000). 


Wave-solderable 
heat sink for TO-218 
and TO-220 devices 
(EG&G Wakefield 
Engineering) 
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Heat sink for 

pin-grid arrays and 
chip carriers (EG&G 
Wakefield Engineering) 


Another LSI-circuit heat sink from EG&G Wakefield 
Engineering, the 850 Series, accommodates chip-carri- 
er and pin-grid-array ICs that dissipate power as high 
as 10W (under forced convection). The heat sinks use a 
radial design that resembles a stack of metal disks; this 
circular design can use airflow from any direction. You 
use a thermally conductive adhesive to bond the 850 to 
the lid of an IC. Measuring 1.25 in. in diameter, the 850 
is available in two heights—0.7 and 0.39 in.—at prices 
of $0.87 and $0.83 (1000), respectively. 

In some applications, special considerations preclude 
the classic heat-sink/blower method for cooling your 
circuitry. These considerations can take the form of size 
and weight constraints, the need for extremely high 
reliability, or such environmental aspects as the need to 
operate in a vacuum. In these cases, you can obtain 
cooling devices that are, in essence, thermocouples 
applied backwards. These devices are thermoelectric 
modules—heat pumps that use the Peltier effect for 
cooling. 

To understand the operation of thermoelectric mod- 
ules, imagine a thermocouple composed of two dissimi- 
lar metals. The two metals are connected to form two 
junctions. You hold one of the junctions at a reference 
temperature and apply the other to the object whose 
temperature you want to measure. If you open the 
circuit, you’ll see that the temperature differential 
causes the generation of a voltage. Now, imagine apply- 
ing the thermocouple backwards: You apply electrical 
energy into a pair of fixed junctions. One junction 
becomes cold and the other becomes hot. This tempera- 
ture-generating phenomenon is called the Peltier effect, 
as opposed to the thermocouple’s mirror-image Seebeck 
effect. 

Fig 1a shows a cross section of a typical thermoelec- 
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The two most popular power packages are 
the TO-220 and the TO-218, and it’s 
only natural that heat-sink manufacturers 
would develop heat sinks for these packages. 


tric module. The module uses two semiconductor ele- 
ments, typically bismuth-telluride, heavily doped to 
create either an excess (n type) or deficiency (p type) of 
electrons. The cooling module pumps the heat absorbed 
at the cold junction to the hot junction at a rate 
proportional to the carrier current and the number of 
couples. Practical thermoelectric modules (Fig 1b) usu- 
ally use a number of couples in a cascade arrangement 
(that is, in series electrically and in parallel thermally). 

If you choose to use a thermoelectric module for 
cooling, you must determine three application-specific 
parameters: the cold-surface temperature that you 
must maintain, the hot-surface temperature that your 
system can tolerate, and the amount of heat to be 
removed by the cooling module’s cold surface. You can 
then consult the module manufacturer’s specs and 
curves to make your selection of an appropriate cooling 
module. 

A leading manufacturer of thermoelectric cooling 
modules is Meleor Thermoelectrics. The company offers 
a line of 61 standard modules of different ratings and 
dimensions. In addition to its standard modules, Melcor 
makes custom units for particular applications. Series 
FC comprises 23 miniature modules weighing less than 
0.7g. Cold-surface dimensions range from 1.8x3.4 to 
12.3X11.3 mm. 

To gain a feel for the capabilities of these miniature 
modules, consider some specs for the smallest and 
largest units in the FC Series. Model FC 0.45-4-05L 
takes 0.8A max cooling current and can generate a 
67°C temperature differential between the cold and hot 
surfaces for devices that dissipate power as high as 
0.22W. The differential spec simply tells you that, to 
keep a semiconductor’s temperature at 25°C, you have 
to ensure that the temperature of the hot surface 


Heat sinks 
for chip-carrier 
LSI ICs (EG&G 
Wakefield Engineering) 
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Thermoelectric cooling module 
(Melcor Thermoelectrics) 


BODY TO BE COOLED 
(HEAT SOURCE) 


ELECTRICAL INSULATION 
(GOOD HEAT CONDUCTOR) 


ELECTRONIC CARRIERS 
MOVING HEAT TO THE 
HEAT SINK 


N-TYPE 


P-TYPE 
SEMICONDUCTOR 


SEMICONDUCTOR 


HEAT SINK - 


+ 
(a) i 
DC SOURCE 


HEAT ABSOR BED 


(COLD an 
Beer sca ue sagan 
THEE PEE 


ELECTRICAL INSULATORS 
ELECTRICAL CONDUCTORS 


BISMUTH-TELLURIDE 
ELEMENTS WITH N- AND 
P-TYPE PROPERTIES 


Peak 


HEAT REJECTED 


(HOT JUNCTION) 


as 
[1 
(b) DC SOURCE (SOURCE: MELCOR THERMOELECTRICS) 


Fig 1—A typical thermoelectric module (a) uses differently doped semiconductor elements to produce the Peltier effect. By cascading 
elements (b), you multiply the module’s cooling capacity. ; 
rr EN ee eee ee 
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doesn’t exceed 92°C. The module’s operating-tempera- 
ture range is —150 to +110°C. The “4” in the part 
number designates the number of couples the device 
uses. The largest of the FC Series, Model FC 0.6-66- 
05L, uses 66 couples and accepts cooling currents as 
high as 1.5A. It can cool a 6.67W device while providing 
a 67°C differential. 


Larger part for more cooling capability 


If your cooling requirements exceed the capabilities 
of the FC Series, consider Melcor’s not-so-miniature 
CP Series. These devices range in cold-surface dimen- 
sions from 7.5X7.5 to 55x55 mm and weigh 1.5 to 73g. 
The smallest module in the CP Series is the 7-couple CP 
1.0-7-06L. This device uses a 8A max cooling current, 
and it can provide a 67°C differential to a load that 
dissipates 1.4W. The behemoth of the Series is the 
31-couple CP 5-31-06L, a module that takes a 60A max 
cooling current and handles 125W for the 67°C cold-hot 
differential. 

Note that thermoelectric modules don’t give you 
something for nothing. The CP 5-31-06L, for example, 
draws 225W from its supply under maximum cooling 
conditions. Its coefficient of performance (COP) is 
125W +225W, or 0.56. In applying the device in a 
system, you must make sure the hot surface can get rid 
of the 125W plus the 225W. 

Melcor supplies its modules in three variations: with 
both hot and cold (ceramic) surfaces lapped flat; with 
both faces metallized and tinned; and with the hot face 
tinned and the cold face lapped. Prices for the FC 
Series range from $6 to $31.10; for the CP Series, from 
$4.65 to $28.50 (1000). 

Inasmuch as you can obtain thermoelectric modules 
of miniscule dimensions, a natural application that 
springs to mind is to make the module an integral part 
of a semiconductor device. The modules are particularly 
appropriate for such devices as laser diodes and fiber- 


optic ICs. Midland-Ross Cambion Div promotes its ! 


Mini-Module thermoelectric coolers for these applica- 
tions, and the company works closely, on a custom 
basis, with device manufacturers in integrating the 
coolers. 

Fig 2 shows a Mini-Module integrated into a JEDEC 
TO-5 optical-window package. In this application, the 
semiconductor chip is bonded to the cold surface of the 
cooling module; the hot surface attaches to the TO-5 
base, which acts as a heat sink. According to the 
company, the thermoelectric module can maintain the 
semiconductor’s temperature constant to within 
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Extrusion 1s a traditional method for mak- 
ing heat sinks. Stamping, however, 1s a 
much less costly production techmqgue. 


Spring-clip heat sink for TO-220 devices (Aavid Engineering Inc) 


Multistage thermoelectric module (Melcor Thermoelectrics) 
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In some applications, special considerations 
preclude the classic heat-sink/blower meth- 
od for cooling devices down. 


+0.1°C. The main reason for the popularity of thermo- 
electric modules in laser and fiber-optic applications is 
the prolonged lifetime of the cooled optical-emitter 
semiconductors. 

In addition to its line of leadless Mini-Modules des- 
tined for integration, Midland-Ross offers a wide range 
of leaded modules. The devices come in various configu- 
rations—for example, rectangular ceramic, annular O 
ring, square with copper pads, square ceramic, and 
multistage (having two modules cascaded vertically). 
The rectangular units come in two series, rated for 
150°C and 250°C. For a 70°C hot-cold differential, they 
handle loads dissipating 1.8 to 75W. O-ring devices 
operate at 100°C max and can cool 12W devices for a 
60°C differential. The square devices operate at 150°C 
and cool loads dissipating 3.5 to 75W for a 70°C differ- 
ential. The devices range in price from $20 to $150 (20 
to 30 qty). 


From micro to macro cooling 


In addition to their utility as microelectronic cooling 
devices, thermoelectric modules find wide use as ele- 
ments in large cooling assemblies. These assemblies 
consist of a finned heat sink and a cold plate; between 
the heat sink and cold plate are sandwiched two or more 
thermoelectric modules. The assemblies rely on forced- 
convection cooling (a fan) to carry the heat away from 
the heat sink. 

Midland-Ross incorporates its line of thermoelectric 
modules in a range of large cooling assemblies. Five 


(608) 524-4443 
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Fig 2—For the most localized cooling possible, you can integrate 
Midland-Ross’s Mini-Module thermoelectric modules directly into a 
semiconductor device’s package. The TO-5 base serves as the heat 
sink that takes heat away from the thermoelectric device’s hot 
surface. 


models provide cooling (that is, hold the cold-surface 
temperature to 25°C) for loads ranging from 25 to 
250W. Model 803-1010-01-00-00, for example, uses 56W 
max input power to provide 25W of cooling; its cold- 
surface temperature under no-load conditions is —17°C. 
The largest assembly, Model 803-1012-01-00-00, takes 
360W max input power to cool a 250W load; its no-load 
cold-surface temperature is —15°C. Assemblies in the 
803 Series cost $400 to $800 (20 to 30 qty). 

Another company, Teca (Thermoelectric Cooling 
America Corp), exploits its family of thermoelectric 
modules in the company’s series of solid-state air condi- 
tioners and heat pumps. (The term “air conditioner” is a 
misnomer; these heat pumps do not exchange air be- 
tween the outside and inside of the enclosure to be 
cooled.) The company rates its heat pumps in terms of 
BTU/hour (1 BTU/hour=3.41W). Models LHP-150, 
-300, -800, and -1700 provide cooling rates of 135, 305, 
740, and 1500 BTU/hour, respectively. The LHP mod- 
els all use liquid coolant to remove the heat; the -300, 
-800, and -1700 come in two versions using either a fan 
or a cold-side plate. LHP Series prices are $295, $435, 
$925, and $1375, respectively. 

Teca offers five heat pumps that do not use liquid 
cooling. Instead, they use fans to remove heat. Models 
AHP-150, -300, -800, -1000, and -1700 provide cooling 
rates of 110, 240, 500, 560, and 1100 BTU/hour, respec- 
tively. Their prices are $225, $350, $725, $925, and 
$995, respectively. In addition to cooling assemblies 
that incorporate thermoelectric modules, Teca sells its 
thermoelectric modules separately. For a 66°C hot-cold 
differential, the modules provide cooling power ranging 
from 1.8 to 30W. Unit prices for the thermoelectric 
modules range from $15.50 to $50. EDN 
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VHF scopes 
with something 
to remember! 


Philips introduce another hi-tech 
first to remember: real-time VHF os- 
cilloscopes (PM 3286/175 MHz & 
PM 3296/350 MHz) with an internal 
memory for up to 25 preprogramm- 
able settings! And as selection is by 
means of a handheld IR control unit - 
at any distance up to 7.5 m (25 ft) - you 
get full remote control without having 
to use a separate controller. Designed 
for production and quality control 
applications, these new instruments 
are also ideal for measurement set- 
ups in hazardous or restricted-access 
areas. Youcan even remotely operate 
the intelligent Auto-Set beam finding 
facility on each scope.soin addition to 
a large internal memory, Philips’ VHF 
scopes feature benefits that'll give 
you something more to remember! 


= Advanced user facilities, for ex- 
ample, such as high speed writing; 
voltage/time cursors; LCD/LED sta- 
tus indication; buffered switching; 
alphanumeric CRT read-outs; auto- 
triggering, and IEEE interface. 


= Product Credibility, too. In techno- 


logy, technique, quality and service. 
Because the PM 3286 and PM 3296 os- 
cilloscopes are backed by the corpo- 
rate resources of one of the world’s 
largest electronics companies. 


puitips| lest & 
Measurement 
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Test the difference and you’ll also 
agree that Philips wins on price and 
performance! 


Write to: Philips I & E, T & M department, Building 
HKF70, 5600 MD Eindhoven, The Netherlands or call 
your local supplier: Austria (222) 629141-0; Belgium (2) 
5256692/94, Denmark (1)°572222; Finland (0) 5257225; 
France (1) 48301111; Germany (561) 5010; Great Britain 
(0223) 358866; Ireland (1) 693355; Italy (39) 36351; 
Netherlands (40) 782808; Norway (2) 680200; Portugal (1) 
683121; Spain (1) 4042200; Sweden (8) 7821800; 
Switzerland (1) 4882211 


PHILIPS 


Now specify 

one more thing in 
an 
high-performance 
circular connectors. 


A price that 
makes sense. 


Happy news for those who need heavy-duty circular 
connectors, but don’t need the premium MIL-Spec 
price that comes with them. 


Now AMP offers a winning alternative: our high- 
grade thermoplastic circular connectors can still take all 
the rough stuff, at a big break in price over military types. 


Select machined or precision-formed contacts. 
Select manual or automated termination. Select standard 
or sealed versions. Select metal shells for harsh 
environments, and help to beat out EMI. 


And get—with all this—maximum packaging 
flexibility: signal, power, and subminiature coax contacts, 
all in the same connector. 


Outstanding performance. Down-to-earth price. 
Good sense from AMP. 
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¢ Choice of interchangeable contacts 

e Manual, semi-automatic, and automatic tooling 
available 

Connector features: 

e Lightweight, in all-plastic or metal shell versions 

® Quick-thread, positive-detent mating 

e Sealed versions available 


¢ Call (717) 780-4400 and ask for the 
AMP CPC Desk. 
AMP Incorporated, Harrisburg, PA 17105. 


AAINIF interconnecting ideas 
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AMP is a trademark of AMP Incorporated 
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... Another Innovation from Elfab. 


* High density interconnect system with 6 rows on .100” grid. ‘ Available immediately from production tooling with 6 rows, 32 
* Card slot spacing may be as close as .800” centerlines. pins per row. (double the density of a standard DIN connector) 
- Male connector available in press fit or solder tail versions. 
- Female surface mount may be either vapor phased or reflow For more information call toll free 1-800-527-0753 
soldered. or contact: Elfab Corporation - 1097 Yates 
- Shortest conductor path between module board and backpanel Lewisville, Texas 75067 - (214) 221-8776 
with consistency of distance between all six rows. In Europe: Elfab Europe, B.V. - Raheen Industrial Estate 
- No holes are required for mounting the female surface mount Limerick, Ireland - (061)-27600 - Telex: 70150 
connector allowing user flexibility for placement of via holes. “Patent Pending 
* Female connector straddles P.C. board with resulting 60 
contacts per linear inch. (30 per inch on each side of board at » E L - A B 
.033 spacing) 


“=== ===" INTERCONNECTION 


‘ Total module card board space required by female connector is eae 
“= @” = INNOVATORS 


-350 high by 3.2 wide. (uses less real estate) 
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VME Bus-compatible wrapping panels 
accommodate pin-grid-array devices 


The Super U is a9U x400-mm VME 
Bus, Schottky-compatible, wire- 
wrappable board that can hold as 
many as 56 17X16-lead pin-grid-ar- 
ray (PGA) devices. Its design offers 
a range of PGA packaging options 
and lets you use PGA devices and 
standard DIPs on the same board. 
The board also allows selective pin 
loading for specific high-density ap- 
plications. 

Both the board’s architecture and 
its construction minimize the effects 
of system noise, crosstalk, ringing, 
and propagation delay while han- 
dling the fast rise and fall times 
associated with today’s Schottky de- 
vices. The board features a pat- 
ented 4-layer construction and cop- 
per interpinning around each pin on 


ssruaimeameciemuste 


all layers. You can selectively com- 
mit any pin to the Vcc or ground 
planes, thereby reducing the induc- 
tance inherent in wire wrapping for 
high-speed applications. 

The panel’s plated-through holes 
are spaced 0.2 in. apart, equalizing 
current flow while providing addi- 
tional decoupling capacity. The con- 
tinuous sections of low-insertion- 
force pins on 0.1-in. centers allows 
for a variety of PGA-packaging op- 
tions. In addition, custom power 
commitments are available for all 
three 96-pin DIN connectors. From 
$2127. 

Mupac Corp, 10 Mupac Dr, 
Brockton, MA 02401. Phone (800) 
225-0398; in MA, (617) 588-6110. 
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Knock-down vertical enclosures 


offer the strength of welded units 


The MVE line of knock-down verti- 
cal enclosures offers the strength 
and rigidity of welded enclosures. 
The devices are easy to assemble 
and can save you as much as 66% in 
shipping costs and 88% in storage 
space as compared with welded 
units, the manufacturer claims. The 
enclosures are made of 13-gauge, 
cold-rolled steel and feature an 
EPA-approved, textured acrylic- 
enamel finish. 

The modular construction enables 
one person to assemble any of the 
enclosures in minutes. Further, the 
manufacturer can fabricate side 
panels and doors with the connector 
openings and other cutouts that you 
specify. 
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The enclosures’ strength and ri- 
gidity comes from the design of 
their corners. A heavy-gauge 
mounting plate is welded into the 
top of each corner post. This plate is 
recessed into the column; when the 


assembler tightens the corner bolt, 
the plate and the contact area of the 
cabinet frame deflect, forming a 
broad contact surface. The corner 
joint’s tab-and-slot construction also 
guarantees correct assembly. The 
corner posts are always in the prop- 
er position for side-panel and door 
mounting. 

The MVE line includes models 
that are 61 and 70 in. high, 25 or 30 
in. deep, and 19 in. wide. A blue/ 
white finish is standard, but custom 
colors are available. $525 (100) for a 
61X25-in. single-bay unit. 

CTS Metal Products, Monon 
Div, Highway 16 West, Monon, IN 
47959. Phone (800) 558-7297. 

Circle No 562 


87 


sep at stele half our dallas into making 
es reliable : 
=~ OurQ200 Series” of BVA" intelligent disk drives is 
: ihe perfect example of achieving near-perfection. 
The mean time between failure for our Q200 
Series products is 25,000 operating hours. Our customers’ 
incoming acceptance rate is over 99%. Andthe many __ 
ship-to-stock programs with our customers underscore 
a confidence level that’s evenhigher. - 
The extraordinary reliability of our Q200 Series _ | 
drives is the result of the out-of-the- “ordinary things we ed 
to make them that way. _ 
Because we were the first to make intelligent di 
| drives we have 1 more field-proven experience in makin 
tu ist. And because we designed both the SCSI - 
| elec nics and the drive, —_ pile: 
e ade for each other. — 


one sale 30 seconds. So aalability is 0 
oY ue es on — from Quantum, 


> tWO sides, too. 


The innovative side. 


At Quantum, we put at least half our thinking into making 
disk drives innovative. 

Our Q200 Series™ of intelligent disk drives 1s the 
best example of doing things ever better. 

The half-height 53MB and 80MB (formatted) 
capacity models were the very first intelligent drives intro- 
duced — a major advancement in disk drive architecture, 
| integrating a custom SCSI controller into the drive itself. 

_ Soon thereafter, we introduced our full-height 
_ 160MB (formatted) capacity intelligent disk drive. This 
new model in the Q200 family incorporates yet another 
major advance — DisCache;" a look-ahead, high-speed 
- memory to significantly increase data throughput, with 
programmable options for individual application needs. 

_ All three models in the Q200 Series use the same 
heads, the same media, and the same integrated controller 
_ design. They also use the same SCSI interface and support 
the same software commands, utilizing the industry stan- 
dard common command set. That’s why we can guarantee 
sompatibility among the family, making it easier than ever 
0 upgrade and enhance your systems — now and with 
uture products. So if you're looking for future innovations, 

iantum is where to look first. 
Quantum Corporation, 1804 McCarthy Blvd., 

ilpitas, CA 95035 (408) 262-1100. TWX 910-338-2203. 
Zastern Regional Sales: Salem, NH (603) 893-2672. 
Nestern Regional Sales: Santa Clara, CA (408) 980-8590. 
‘uropean Sales: Frankfurt, West Germany 069-6666-616/. 
Quantum products are distributed in the United States and 
ada by Arrow Electronics. 


sell “ 


— Q160(160MB) Q280 (80MB) 


Quantum 


__ Q200Series and DisCache are trademarks of Quantum Corporation. © 1986 Quantum Corporation. 
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HYBRICON MAKES THE MOST... AND THE BEST 


PACKAGING/INTERCONNECTION 


PRODUCTS FOR 


VM E /EUROCARD 


Hybricon, with more experience than any other company in 
designing, developing and building VME packaging hard- 
ware, Offers the industry's widest range of both custom and 
standard VMEbus-configured products . . . all in full production 
and field-proven. 


This VME system has clearly benefited from Hybricon’s con- 
siderable experience in packaging and interconnection. 
Components were designed from scratch ... not adapted 
from other bus products .. . to best serve VME‘s unique require- 
ments. Interface flexibility and customer convenience are out- 
Standing, and construction is much more rugged than com- 
petitive offerings. It'S no wonder that Hybricon VMEbus pack- 
aging and interconnection hardware is used on more systems 
than anyone else’. 


In volume production, the best cost/value relationship can 
often be achieved with a custom design .. . and a significant 
Share of Hybricon’s VME business is in custom products. When 
doing a custom design, Hybricon can draw on an automated 
database covering over ninety standard VME models . . . 
speeding the process, saving cost, and greatly reducing the 
amount of debugging needed. 


“EXTRA VALUE DESIGN” 


Hybricons “Extra Value Design” program ensures that indus- 
try performance and construction norms are exceeded... and 
that extra features and flexibility will make life easier for the 
equipment designer. The benefits are evident throughout this 
VMEbus product system . .. multilayer backplanes with full 
ground and power planes — factory assembled backplane/ 
Card cage combinations in rack, case, drawer and custom 
mountings — high frequency wire wrappable socket boards 
with patented VHF design — extensive connector and terminal 
options — and much, much more. 


Fourteen Backplane/ 
Card Cage Assemblies 


J1 in 19" rack 
mountable cage 
G7 4G th 127 iS: 16: 
20, 21 slots 


J1 in optional mount oS 
45,0 7; 10SIOn | 


Nine 19” Rack : 
Mountable Card Cages | 
* 21-slot 400mm x 6U, 9U 
21-slot 160mm x 3U, 6U, 9U 
21-slot 220mm x 6U, 9U 
21-slot 280mm x 9U 
10-slot 140mm x 6U 


Six 160mm Optional Mount Card Cages 
#,5,0, 7, 10, 42 slots 


Eleven J1 Backplanes 


4 3,0,7.10, 11, 12, 15; 16, 20: 21 sides 


Eight J2 32-bit Expansion Backplanes 
t7070;9, 12, 16,20; 21 slots 


Four J2 VMX Expansion Backplanes 
3, 4, 5, 6 slots 


Six Test Extender Cards 
for: J1, 1|60mm 
J1, 220mm 
J2, 160mm 
J2, 220mm 
J1/J2 contiguous, 160mm 
J1/J2 contiguous, 220mm 


Three Lateral Interconnect Boards 


for: Jl toJ] 
J2 32-bit to J2 32-bit 
J2VMX to J2VMX 


Thirty-two Wire Wrappable Socket Boards 


four UHD 220mm x 6U 
four 220mm x 9U 

four 280mm x 6U 

four PGA280mm x 6U 


four 160mm x 3U 

four 160mm x 6U 

four UHD 160mm x 6U 
four PGA 160mm x 6U 


Ask for the 
Hybricon Bus Manual... 
Defining all of the 
popular configurations. 


No other company in the world makes as many packaging/interconnection products for microcomputer compatible systems 


a 
Hybr Icon Corporation 410 Great Road, Littleton, Massachusetts (617) 486-0311 TWX 710-347-0654 
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Hardware and Interconnect Devices 


LCC SOCKETS 


Series 9074 sockets accept JEDEC 
Type A leadless chip carriers with 
0.05-in. centers. The sockets have a 
0.25-in. (installed) profile, so they 
permit board-to-board spacings on 
_0.5-in. centers. 

Each socket is a 68-pin device 
consisting of a thermoplastic body; 
gold-plated beryllium copper con- 
tacts; a hinged, spring-action steel 
cover; a stainless-steel wire latch; 
and a steel biasing clip for internal 
registration. The cover is an inte- 
gral part of the socket and requires 
no special tooling to open or close. 
The cover accommodates heat sinks 
and allows you to probe the device 
while the chip carrier is in the 
socket. 

The sockets spec 100g min normal 
force, 20-mQ max contact resis- 
tance, 1-pF max capacitance, and 
5000-MQ insulation resistance. 
They operate over —55 to +85°C. 
$0.065 per contact (5000). 

Elco Corp, Huntingdon Industri- 
al Park, Huntingdon, PA 16652. 
Phone (814) 643-0700. : 
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DISPLAY ENCLOSURE 


Designed for use in industrial envi- 
ronments, the Bayrack rack-mount 
adapter adapts Tektronix color 
graphics terminals to EIA-compati- 
ble rack-mount equipment. The alu- 
minum adapter permits tilt adjust- 
ment and requires no modifications 
to the Tektronix terminal. It fits 
standard EIA front-panel dimen- 
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sions of 19X17.5 in. and provides a 
minimum rack depth of 22 in. 

The keyboard drawer mounts 
below the adapter and requires 3.5 
in. of rack height. The front panel’s 
standard finish is black hard-coat 
anodized, but you can specify other 
colors to match existing rack colors. 

Options for the adapter include 
chassis slides, a keyboard drawer, 
and an enclosure. The enclosure is 
for applications that do not require 
an instrumentation rack. 

The manufacturer will satisfy cus- 
tom design requirements, and it 
will also supply the rack-mount 


adapter with the Tektronix terminal 
already installed. $495 each for the 
adapter and optional enclosure. 
Keyboard drawer and slides cost 
$149 and $89, respectively. 

Bay R & D Inc, Box 2517, Santa 
Barbara, CA 93102. Phone (805) 
965-4913. 
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‘PROTOTYPE PANELS 


VME 60 Series wire-wrapping 
boards feature surface-mounted de- 


coupling capacitors (in 0.33-, 0.1-, 


and 0.01-u~F values) at power and 
ground locations, which saves users 
time and money in board assembly. 
The prototyping boards also include 
peripheral I/O connectors, which 
are mounted on the boards’ front 
panels. 

A variety of connector styles are 


available for the front-panel I/O; 
they include a 37-pin, a 25-pin, and 
two 9-pin D subminiature connec- 
tors and a 40-pin ribbon-cable con- 
nector. The panels are designed 
with a high-density universal pin 
pattern that can accept devices with 
0.3-, 0.4-, 0.6-, and 0.9-in. center-to- 
center spacings. 

The precision-machined terminals 
on the VME 60 panels are available 
in styles that will accept either two 
or three levels of wrap. Plating op- 
tions include gold, tin, or tin/lead. 
$315 for a gold-plated panel. 

Electronic Molding Corp, 96 Mill - 
St, Woonsocket, RI 02895. Phone 
(401) 769-3800. 
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DIN 41612 CONNECTORS 


By combining the two DIN 41612 


connectors normally found on a dou- 


ble-Eurocard pe board into a single 
connector assembly, Siedecon insu- 
lation-displacement connectors 
(IDCs) can accommodate extra con- 
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DIXY’S PLASMA DELIGHTS. 


Our competitors think our new C 
and D Series plasma displays revo- 
lutionary. At DIXY, we consider 
them merely evolutionary. But then, 
we re known for our high-perform- 
ance, cost-effective plasma panels 
with top-of-the-line specifications. 
WHAT STAYED THE SAME 

® Our exclusive thick film tech- 
nology. It lets our customers offer 
sharp, brilliant graphics and precise, 
high-resolution alphanumerics in 
eye-soothing, flicker-free, jitter-free 
neon orange. 

@ The high 640 x 400 dot density 
(0.3mm x 0.3mm dot-pitch). 


DIXY Corporation, 5-5 Katsuradai 1-chome, Midori 
KANEMATSU-GOSHO (U.S.A.) INC. HIGH-TECH DEPT. 543 W. Algondqui 
CRAFT DATA INC. 27022 Cordero Lane, Mission Viejo, California 92691 TEL: ( 


@ Full graphics display capability. 
@ Wide viewing angle: 115° 
(left-right) and 140° (up-down). 
Distortion free screen. 

@ Ability to display 4,000 high-clarity 
alphanumerics on the screen at 
one time. 

@ Full CRT (non interlace type) 
interfacing. 

® Series or parallel operation 
(RS232C and other composite 
interfaces). 

@ Touch screen entry. 

®@ Simple installation. The overall 


mounting area, including the drive 
electronics, is small. 


DIXY 


FOR WORKPLACE SOLUTIONS 


For more information please contact: 
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n Road, Arlington Hgts., IL 60005 TEL: (312) 981-5693, FAX: (312) 981 
714) 582-8284, TLX: 751875 CRAFT DATA 


@ The other DIXY benefits. 
Responsiveness to your needs. 
WHAT CHANGED 

@ Thinner and simpler design 

(new C and D Series units), 19mm at 
the periphery, 38mm at the center. 
e@ Adjustable brightness control. 

@ Lower power consumption. 

@ Value-added engineering for 
extra reliability and durability. 
DIMENSIONS 


WIDTH HEIGHT DEPTH 


SIZE 
sc. SD 9g" 276mm 197mm 38mm 
LC.LD TO" 276mm 213mm 38mm 
AC.AD 12” 325mm 216mm 38mm 


-ku, Yokohama, 227 Japan TEL: 045-962-1717, FAX: 045-962-2547, TLX: 3823574 DIXY J 
-9076, TLX: TWX (910) 687-284, WU-28-2438 
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nector contacts in their center sec- 
tion. The 1-piece connector molding 
also eliminates the need for a center 
support rail in the subrack’s card 
cage. The connectors have an in- 
verted DIN 41216 contact arrange- 
ment with straight tails on the male 
connector for insertion into the 
backplane, and right-angled tails on 
the female connector for mounting 
on the mating board. 

In addition to offering a maximum 
complement of 256 AF contacts, 
which are distributed over the two 
4-row X32-contact areas at either 
end of the unit, the connectors are 
available with as many as six high- 
current or coaxial contacts in the 
center section. As many as four pre- 
mating contacts are provided in 
each of the two 4-row X32-contact 
areas. For systems that require the 
boards to have unique slot positions 
on the backplane, you can install a 
12-pin polarizing plate in the center 
section of the connector. 

The connector tails are suitable 
for soldered, press-fit, or wire- 
wrapping assembly. Tails for wire- 
wrapping connection are coated 
with a PdAu surface over the wire 
contact area. Prices for connectors 
without special contacts range from 
DM 19 to DM 40, depending on the 
pin population. 

Siemens AG, Zentralstelle fir 
Information, Postfach 103, 8000 
Munich 1, West Germany. Phone 
(089) 2340. TLX 5210025. 
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PGA SOCKETS 


The Series 9085 pin-grid-array 
(PGA) sockets accept standard and 
custom 0.1-in. centerline PGA-style 
ceramic chip carriers. Available in 
matrices of 10X10 to 15x15 pins 
with unlimited loading combina- 
tions, the sockets have a maximum 
mounted profile of 0.25 in. 

The sockets accommodate arrays 
in the cavity-up or cavity-down posi- 
tion; the sockets have a variety of 
pin-polarizing options. The high- 
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temperature thermoplastic insula- 
tor sockets feature beryllium copper 
contacts that are selectively plated 
with gold in the contact area and 
with solder on the through-board 
tails. 

Specifications for the sockets in- 
clude 1.3-0z insertion force, 50g 
minimum normal force, 25-m{1 max- 
imum contact resistance, and 


NO OTHER 
EL LAMP 
CAN HOLD 
ACANDELA 
TO OURS. 


LSI electroluminescent (EL) lamps 
offer the designer a surface illumi- 
nation alternative far superior to 
incandescent or other conventional 
light sources. And, whereas other 
makes of ELlamps may offer some 
of our product features, compara- 
tive tests prove that for long life, 
brightness, uniform light diffusion, 
color stability, resistance to mois- 
ture, heat, vibration and shock, no 
other ELlamps can match ours. 


Thin, flexible and lightweight — 
Many shapes, sizes and colors 
These rugged, solid-state EL lamps 
provide cool, uniform light across 
the entire lamp surface, eliminating 
the need for sockets, bulbs, diffusers 
and reflectors. Power consumption 
issmall due to low current demand. 
A thin profile (.032”) permits high 
density packaging; and with IC-style 
leads available, lamps are compati- 
ble with PCBs. Although stocked in 
rectangular shapes for immediate 
delivery, we can design ELlampsina 
variety of custom shapes and sizes 
including complex forms with 


multiple holes and cutouts. Available 
with pressure-sensitive adhesive on 
front or rear surfaces. 


If you'd like a copy of our brochure, 
or have questions regarding EL 
applications, just call, write or TWX 
the LSI Marketing Department. 


Luminescent 
Systems 
Inc. 


Setting the Standard 


Tel. (603) 448-3444 TWX 710-366-0607 
Etna Rd., Lebanon, NH 03766 
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510° insulation resistance. The 
parts have a dielectric withstanding 
voltage of 5000V dc, and they oper- 
ate over —55 to +85°C. $0.055 per 
position (5000). Delivery, eight to 12 
weeks ARO. 

Elco Corp, Huntingdon Industri- 
al Park, Huntingdon, PA 16652. 
Phone (814) 643-0700. 
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CARD GUIDES 


Designed to accommodate boards at 
least 6 in. long, Lok-Trak card 
guides have a card-locking feature 
that has multiple locking positions. 
By simply pushing the locking key 
in and against the pc board, you lock 
the card so that it can’t move. To 
remove the pc board, you simply 
squeeze the key until the locking 
teeth disengage. The guides also 
have a spring-finger system that 
grips the pe board and provides 
shock damping and protection from 
vibration. 

Snap-in buttons in the card guide 
let you insert the guide easily and 
quickly into prepunched holes in 
card cages or chassis, the manufac- 
turer claims. Both the guides and 
keys are molded of strong, dimen- 
sionally stable polycarbonate plas- 
tic. $0.49 to $0.58 for a guide and 
key pair. 

Calabro Industries Inc, Un- 
itrack Div, Box 1927, West Ches- 
ter, PA 19380. Phone (215) 692- 
0800. TWX 510-663-0000. 

Circle No 569 


CLEAVE TOOL KIT 


The BFT-101 universal cleave tool 
kit works with most optical fibers 
and connectors. It is supplied in a 
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rugged carrying case, and it con- 
tains a fiber-cleaving tool assembly 
and all the accessories necessary for 
performing clean fiber cleaves. 

The tool has a solid metal frame 
with a ceramic alignment sleeve. If 
you use prestripped fiber, you can 
perform a cleave in seconds with the 
BFT-101, claims the manufacturer. 
The tool, which adjusts to accommo- 


Our thin, flexible electrolumines- 
cent lamps dramatically improve 
LCD readout by providing higher 
contrast and better visibility. A thin 
profile (.032") allows high density 
packaging, and pressure-sensitive 
adhesive can be supplied on front 
or rear surfaces for rapid assembly. 


Uniform, cool light source in 
many shapes, sizes and colors 
Our backlighting ELs emit even illu- 
mination across the entire lamp sur- 
face. They also eliminate the need 
for sockets, bulbs, diffusers or reflec- 
tors. Lamps are usually supplied in 
rectangular shapes, but we can cre- 
ate many custom shapes and sizes 
including complex forms with multi- 
ple holes and cutouts. With IC-style 
leads, lamos are compatible with 
PCB assembly. Eight standard colors 
are available and custom colors can 
be created. 


date fibers of different sizes, comes 
with calibration instructions. 

The BFT-101 provides cleaved 
end faces with angles typically less 
than 0.5° from the perpendicular. 
You use a diamond stylus to scribe 
the fiber, which is under longitudi- 
nal tension. The stylus transfers en- 
ergy into the fiber, causing it to 
break cleanly. The resulting mirror- 


If you'd like more information 
relating to LCD applications, just call, 
write or TWX the LSI Marketing 
Department. 


s rT 
Setting the Standard 


Tel. (603) 448-3444 TWX 710-366-0607 
Etna Rd., Lebanon, NH 03766 
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THE BEST CONTACTS 
ACROSS THE BOARD... 


LOW INSERTION FORCE HYPERTACS® 


ypertronics’ connectors feature 

Hypertac® , a design innova- 
tion that satisfies requirements 
previously considered impossible. 
The essence is a hyperboloid shape 
formed by multiple wires that 
stretch and wrap around the 
mating pin to create multiple 
contact paths. 


K Series—Sub-Miniature 

Low Profile LIF/PCB 
Connectorse .100 x .100 grid from 
22-90 positions .240 height be- 
tween parallel boards, sandwich 
stylee Mother/daughter board, 
board to chassis and other applica- 
tions® Inductance as low as 50% of 
comparable designs. 


.100 x .100 grid e Over 40,000 
potential combinations for rack and 
panel, cable to chassis, and 
programming applications. 


KA Series—Sub-Miniature 
LIF/PCB Connectors 
The choice in demanding military 
and industrial applications ¢ 17-320 
position models with average con- 
tact insertion force of 1 ounce e 
Removable p.c., wire wrap, solder 
and crimp terminals ¢ Integral 
guide and locking hardware. 


Series— High Density LIF Mini- 

Modular Connectors ¢ Design 
your own special connector from 
standard parts 10 position—5 
amp and 5 position — 9 amp 
modules ¢ Up to 700 contacts ona 
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Series—LIF Pins and Sockets 
¢ 2.5 to 200 amp standard 
pins and sockets ¢ Customized p.c. 
or backplane mounting ¢ Connect 
to cable or printed circuit boards. 
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All Hypertronics connectors utilize 
the Hypertac® design, resulting in 
these unique characteristics: 


e extremely low contact inser- 
tion/extraction force (as low as 
¥2 ounce). 


e electrical continuity under 
extremes of shock and vibration 
(tested below 10 n.s.). 


¢ mechanical life exceeding 
100,000 cycles with excellent 
electrical repeatability. 


Customized designs featuring the 
Hypertac® contact are available 
from Special Products Division. For 
more information on these versatile 
connectors, call Toll-Free 
1-800-225-9228 or write for a 

copy of our brochure, ‘’New 
Horizons in Connectors!’ 


HYPERTRONICS 
CORPORATION 
16 Brent Drive 
Hudson, MA 01749 
Telex: 95 1152 
1-800-225-9228 
Tel: (617) 568-0451 
in MA & Canada 
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finish surface makes end-face prepa- 
rations such as polishing unneces- 
sary. $695. 

G&H Technology Inc, 750 W Ven- 
tura Blud, Camarillo, CA 93010. 
Phone (805) 484-0543. 
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OPTICAL LINK 


Designed for use in 802.6-standard 
token-passing, ring-configuration 
LANs, the MF-1250F-T/R Light- 
wave Transceiver combines a trans- 
mitter and receiver in one unit for 
full-duplex operation. The data 
link’s peak optical wavelength is 850 
nm, and its operating temperature 
range is 0 to 60°C. 

The transceiver is available with 
either a terminated or an unterm- 
inated fiber pigtail. Its 5M-bps data 
rate and 10-dB loss budget combine 
to yield a maximum link length of 5 
km. All I/O signals, power, and disa- 
ble functions are available via a 
standard DB-9 electrical connector. 

The MF-1250F-T/R is available 
with a variety of user-selectable 
pigtails, and can have any standard 
optical connector termination. A 
dual-position connector is also avail- 
able. $185 for an unterminated ver- 
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sion; $285 for a terminated model. 
Mitsubishi Electronics America 
Inc, 1050 E Arques Ave, Sunny- 
vale, CA 94086. Phone (408) 730- 
5900. 
Circle No 567 


1/0 CONNECTOR 


The Semconn 2-piece connector sys- 


tem supports high-speed data bus- 
ing. The pe-board-mounted recepta- 
cle is molded of high-temperature 
plastic and shielded with tin-plated 
brass. The contacts are preloaded. 
The positive-locking plug features 
redundant dual-point contacts. 
Made of clear polycarbonate and 
shielded with tin-plated brass, the 
plugs are capable of terminating ei- 


GIVE US .085" FOR 
AN ILLUMINATED PANE 
NO ONE CAN MATC 


ee dt ae) 


At only.085” thick, our new fiber- 
glass electroluminescent panels are 
designed to replace lightplates and 
traditional metal plates that may 
not presently be illuminated. Our 
thin .085” panels weigh 40% less 
than atypical .220” plexiglass panel, 
and with an expansion coefficient 
equal to aluminum, the panels are 


ideal for surface-mount applications. 


-@ @@:@ 


LSI electroluminescent panel 


As the pioneer developers of EL 
lamps, as well as the process of 
encapsulation, we have combined 
the uniform, cool surface illumina- 
tion of ELwith the strength of 
fiberglass to create a new standard 
for panels. 


PE Mee 0 


CP 6 Fe om, Cle FE CL OL. EO A ES L. 
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Durability and long life 
luminescence 

LSI ELlamps eliminate the need for 
sockets, bulbs, diffusers or reflec- 
tors, and add no heat to the assem- 
bly. This, together with their long 
life and availability in many colors, 
make them the intelligent choice 
for panel illumination —far superior 
to LEDs or incandescent bulbs. We 
create panels (including standard 
.220" plexiglass) in almost any 
shape andsize, as well as complex 
designs with multiple holes and 
cutouts. Lamps can be filtered to 
comply to ANVIS or other military 
specifications, or to your design 
requirements. 


If you'd like a copy of our brochure, 
or have questions regarding panel 
applications, just call, write or TWX 
the LSI Marketing Department. 


Luminescent 
Systems 
Inc. 


Setting the Standard 


Tel. (603) 448-3444 TWX 710-366-0607 
Etna Rd., Lebanon, NH 03766 
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Mounting power 
semiconductors... 


The old way... 


1. Locate component. 


4, Fit insulating bush. 


7. Fit lock 
washer. 


8. Fasten, using M3 nut. 


--eaind the F-Pack way 


1. Locate F-pack. 


priips| Electronic 
components 
and materials 


2. Insert M3 screw. 


3. Locate rectangular washer. 


5. Locate mica insulator. 


Just compare the speed and simplicity of 
mounting F-Pack power semiconductors 
with conventional methods... 

...then consider the savings to be 
made in labour-costs...the elimination of 
production bottlenecks...the increased 
reliability that simplicity brings...the 
reduction in parts inventory... 

.,.and youll agree it's well worth 
considering switching to F-Pack power 
semiconductors! 

Philips F-Packs have an integral 
epoxy insulating layer, which eliminates 
the need for a mica insulator and all the 
fiddly insulating bushes, screws, nuts 
and washers that go with it. The packages 
can be secured with a single clip or a 
much-simplified screw assembly, the 
latter requiring the minimum of heatsink 
machining. 

What's more, the thermal and 
electrical characteristics of the two 
F-packs, SOT-186 and SOT-199, are as 
good as the TO220 and SOT-93 which they 
can replace. 

But one of their most important 
features is the Philips name. Because 
when you buy our professional power 
semiconductors, you Know they will be 
fully developed,manufactured and tested 
to Philips’ exacting standards. 

If youd like to know more about the 
ways in which F-Pack power 
semiconductors could help you speed 
production and improve your product's 
safety and reliability, just contact your 
local Philips National Organisation. 

Or contact Philips Electronic Components 
and Material Division, 

PO. Box 218, 
9600 MD 
Eindhoven, ci 
The Netherlands. 
Telex 35000 — 
PHTC/NLJEVMF \} ‘ 


The name is Philips. 
The product is power semiconductors. 


PHILIPS 
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ther flat or round shielded cable. 

The Semconn system is available 
in 6- and 8-contact versions. The 
contacts’ ratio of insertion force to 
normal force is low, and they can 
carry 1.5A at 30V ac. 

The manufacturer also offers an 
arbor press that uses insulation-dis- 
placement techniques to terminate 
the shielded cable to the plug. In 
one cycle, the machine performs the 
mass termination and sets two 
strain reliefs on the cable. $1.60 and 
$1.93 (1000) for an 8-position plug 
and a receptacle, respectively. 

Molex Inc, 2222 Wellington Ct, 
Lisle, IL 60532. Phone (312) 969- 
4550. 

Circle No 572 


F-O CONNECTORS 


SMA-type 905 and 906 Series fiber- 
optic connectors owe their high per- 
formance to the use of ceramic fer- 
rules and a special adapter. The 
connectors are designed for connec- 
tor-to-connector and connector-to- 
active-device applications. 

Typical insertion loss for the 905 
units specs <0.3 dB for 100/140-m 
fiber and <0.6 dB for 50/125-pm 
fiber. For the 906 connectors, typi- 
eal insertion-loss figures for the 
same fiber sizes are <0.3 and <0.4 
dB. 

When you use the 905-120-5015 
adapter with the connectors, return 
losses (back reflections in a mated 
pair of connectors) are typically bet- 
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ter than 28 dB for 50/125-ym fiber. 
Rotation sensitivity is 0.1 dB max in 
both connectors. Over the connec- 
tors’ lifetime (1000 mating/unmating 
cycles), insertion loss in the 905 var- 
ies <0.1 dB for 100/140-pm fiber 
and <0.2 dB for 50/125-y.m fiber; in 
the 906, insertion loss varies <0.1 
dB. 

Each connector has a stainless- 


These days, 

our MIL-C-38999 
can do about 
anything. 


steel body, ceramic ferrule, and 
knurled coupling nut, and each 
comes preassembled. Also included 
in the package is a dust cap, a bend- 
relief boot, and a crimp-type fer- 
rule. $10 (OEM qty). 

Amphenol Products, 4300 Com- 
merce Court, Lisle, IL 60532. 
Phone (312) 983-3500. 

Circle No 576 


If this connector doesnt look like your 
typical MIL-C-38999 Series II. it isn't. 

This is an ITT Cannon 38999 Special 
whose modified shell has been finished in 


conductive black cadmium over nickel. It was 
specifically designed for a unique aerial/ 
ground camera application. 

Future possibilities are endless. If 
you have a custom application for the MIL- 
C-38999 connector, were the Specials expert. 
The complete lines of our standard Series I. 
II and II are also available by calling 
Cannon direct. 

Contact ITT Cannon Military/Aerospace, 
a unit of ITT Corporation, 666 E. Dyer Road. 
Santa Ana, CA 92702. Or call 714/557-4700. 


ITT cannon 
Were making progress. 
Not excuses. 


CIRCLE NO 66 99 


A Designer’s Guide to: 


CMOS ICs 


As featured in EDN Magazine 


Mail coupon to: 
CMOS IC Reprints 
EDN Magazine 
Cahners Building 
275 Washington Street 
Newton, MA 02158-1630 NAME 


Please send ____ copies of 
A Designer’s Guide to CMOS ICs 


(92 pages) 


L} $6.95 UPS 


CL] $8.95 non USA COMPANY 
(BANK DRAFT ONLY) 


Check or money order made out to 
EDN REPRINTS must accompany 


TITLE 


ADDRESS 
each order. No COD. Mass. 
residents add 5% sales tax. 
Please print clearly CITY STATE ZIP 
This is your mailing label. EDN 121186 
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IN-LINE SPLICES 


MWWS splices complement the 
manufacturer’s MAS-CON IDC con- 
nector line. The splices accommo- 
date either discrete wires or flat 
cable in applications that require no 
pe board. 

The splices are available in ver- 
sions having either 0.1- or 0.156-in. 
centerline spacing, and they’re com- 
patible with all MAS-CON prod- 
ucts. The 0.1-in. models have two to 
36 positions; the 0.156-in. units have 


two to 24 positions. Each splice has 
a locking profile on one side; the 
other side has straight pins similar 
to those found on a straight pin 
header. From $0.304 (1000). 
Panduit Corp, 17301 Ridgeland 
Ave, Tinley Park, IL 60477. Phone 
(312) 532-1800. 
Circle No 575 


OPTICAL CABLE 


CP indoor/outdoor fiber-optic cable 
offers low-loss performance, weath- 
er and moisture protection, rugged- 
ness, and halogen-free flame retard- 
ancy. The cable is suitable for use in 
building applications that require 
frequent cable reconfiguration. 
Models can have fiber counts rang- 
ing from one to 24. The individually 
jacketed fiber construction permits 
direct termination with all standard 
connector styles and doesn’t require 
break-out boots or splice panels. 
The cables’ fiber can have core/ 
cladding diameters of 50/125, 62.5/ 
125, or 100/140 pm. At 850 nm, the 
three types attenuate 3 to 3.5, 3.5 to 
4, and 3.5 to 4.5 dB/km respectively, 
and their respective bandwidths are 
400, 160, and 100 MHz-km. At 1300 
m, the cables’ maximum attenua- 
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tion specs 1.5, 3, and 3.5 dB/km, 
respectively, and their bandwidths 
are 300, 500, and 100 MHz-km. $2 to 
$22.50 per meter, depending on 
fiber count, core/clad diameter, and 
quantity. 

Netek, 410 Gallimore Dairy Rd, 
Greensboro, NC 27409. Phone (919) 
668-3353. 

Circle No 574 


can do about 
anything. 


box Dea 
Future possibilities are endless. If 
you have a custom application for the MIL- | 
G-38999 connector, were the Specials expert. 
_ The complete lines of our standard Series I, 
IL and III are also available by calling 
Cannon direct. _ : 
Contact IVT Cannon NEE Aros _ 
_aunit of [TT Corporation, 666 E. Dyer Road, _ 
Santa Ana, CA 92702. Or call 714/557-4700. 


ITT cannon 
Were making progress. 
Not excuses. 
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RIES HYPER/NAFI 


Q.PL.d to DOD-C-55302 e Specifically Designed for e 1.5 Oz. Insertion Force Per 
1.5 Oz. Insertion Force Per Medical and Test Equipment Contact | 

Contact e Positive Locking Features Intermountable with MIL- 
Front Release, Rear Removeable = High Cycle Life (25,000 = ) C-28754 

immune to Shock and Vibration © Quick Connect Disconnect Modular Design 

Available w/ 17, 29, 41, 53, 65. e Available in 3, 4, 6, 7, 9 Immune to Shock and 


@ 


& 
& 


® @ ® 
® @ 


72, 84, 96, 120, 160 Contacts Contact Configurations eases 
FOR INFORMATION CALL: MIKE HINTZ (813) 536-5933 
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ater, Florida 
808730 
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TERMINAL BLOCKS 


Series 20,000 modular terminal 
blocks allow direct interfacing be- 
tween electronic cable and discrete 
wire as large as No 14 AWG. The 
terminal blocks are designed for 
DIN rail mounting. Each terminal 
block contains a circuit board, a 
board carrier consisting of standard 
spacer elements that snap together, 
side braces adapted to the length of 
the circuit board, and two DIN rail- 
ings. The standard interface circuit 
boards connect discrete wire to 10- 
to 50-position IDC (insulation-dis- 
placement-connector) headers, 9- to 
50-position male or female D sub- 
miniature connectors, octal and 
standard relay sockets, and diode 
matrices. All boards carry max cur- 
rent ratings of 1A/position. 

The terminal blocks have a UL- 
recognized rating of 300V and 15A. 
The IDC header boards accept sock- 
ets equipped with standard 28 AWG 
flat-ribbon cable. $65.97 (10) for a 
50-position IDC header interface. 

Entrelec, 2 Ram Ridge Rd, 
Spring Valley, NY 10977. Phone 
(800) 431-2308; in NY, (914) 425- 
7460. TLX 996619. 

Circle No 577 


BURN-IN SOCKETS 


Series 635 and 636 burn-in sockets 
can test LCC (leadless chip carrier) 
and PLCC (plastic leadless chip car- 
rier) devices, respectively. The 
sockets are designed for burn-in at 
150°C, feature beryllium copper 
contacts plated with electro-nickel 
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or gold, and utilize body materials 
that have a 94V-0 UL rating. 

The sockets’ design allows easy 
manual or automatic leading/unload- 
ing of devices. You simply place the 
device on top of the socket and press 
down on the socket’s sides; the car- 
rier drops into place. High normal 
force holds the device in a contacts- 
up or contacts-down position. 


MIL-C-38999 
can do about — 


* 
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The sockets’ open-body construc- 
tion provides even heat dissipation 
during testing. This feature also al- 
lows you to probe device contacts 
during testing. Series 635 units are 
available in 20-, 24-, 28-, and 68- 
position models. Series 636 units are 
available in 18-, 20-, 22-, 28-, 32-, 
44-, 52-, and 68-position designs. 
$7.81 (OEM qty) for a 44-position 
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Series 636 socket with electro-nick- 
el-plated contacts. Delivery, six 
weeks ARO. 

Wells Electronics Inc, 1701 S 
Main St, South Bend, IN 46613. 
Phone (219) 287-5941. 

Circle No 579 


PROTOTYPING BOARDS 
Suitable for the prototyping of high- 


McLean Midwest air conditioners and heat exchangers 
provide the protective climate required by sensitive 
programmable control systems. Our closed loop design 
insures that only clean cabinet air is used for cooling. 

A new McLean product, a combination liquid chiller and 
air conditioner, cools both the robot hydraulic fluid and the 


electronic system enclosure. 


Contact us for more information. McLean Midwest, 
4000 83rd Ave. No., Brooklyn Park, MN 55443. 


(612) 561-9400. 


zr 


Cc) MCLEAN-MIDWEST 


bS4 SUBSIDIARY OF ZERO CORPORATION 


Electronics 
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speed circuitry, this range of wire- 
wrapping boards features 4-layer 
construction with three indepen- 
dent voltage planes and a ground 
plane. An additional boost to high- 
speed performance stems from the 
use of 0.047-~F surface-mount ca- 
pacitors, which are preassembled 
onto the boards to provide local de- 
coupling and charge storage. 

The boards are available in six 
Eurocard sizes, from 100X160 mm 
to 366.8280 mm, and they are pre- 
fitted with DIN 41612 connectors. 
All double- and triple-Eurocard ver- 
sions incorporate areas of board 
where you can mount pin-grid ar- 
rays. The boards accommodate 0.3-, 
0.4-, 0.5-, and 0.6-in. DIPs, and you 


can mount a variety of surface- 
mount packages using special adapt- 
ers. Adapters are available for 28-, 
44-, 68-, and 84-pin quad packs, and 
for 44-, 68-, and 84-pin grid arrays. 
Fully populated versions of the pro- 
totyping boards cost £70 to £560, 
with adapters priced from £4 to £18. 
Bicc-Vero Electronics Ltd, Flan- 
ders Rd, Hedge End, Southamp- 
ton, Hampshire SO3 3LG, UK. 
Phone (04215) 66300. TLX 477984. 
Circle No 582 
Bicc-Vero Electronics Inc, 40 
Lindeman Dr, Trumbull, CT 
06611. Phone (203) 372-0038. 
Circle No 583 


ENCLOSURES 


Designed to house IBM PC/XTs, 
PC/ATs, or compatible computers, 
Models RME-900 and RME-100 
19-in. rack-mount enclosures offer 
EMI protection in industrial envi- 
ronments. The enclosures provide 
easy access to all cards, filtered air 
cooling, and rear I/O connector pan- 
els. They have an 8-card capacity. 
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MODERN 
MODULAR DESIGN 


@ We deliver 
from stock! 


Model RME-900 includes a 9-in. 
monochrome monitor and provides 
mounting space for one full-height 
or two half-height hard-disk drives 
and a half-height floppy-disk drive. 
Model RME-100 has no monitor but 
can accommodate combinations of 
floppy-disk drives, hard-disk drives, 
and tape drives. It has room for two 
full-height and two half-height 5%4- 
in. drives. RME-900, $625; RME- 
100, $495. 

Recortec Inc, 275 Santa Ana 
Court, Sunnyvale, CA 94086. 
Phone (408) 737-8441. 


®@ Consistant ai 
high quality PS 


@ Rack mounted 
® Cost effective or table-top 
@ Many card formats 


®@ Conforms to international 
supported (Eurocard/VME, etc. ) 


Standards (IEC-DIN-IEEE) 
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PROTOTYPE PANELS 


These IBM PC/AT- and PC/XT- 
compatible, wire-wrappable panels 
are available with or without an 
uncommitted pin-grid-array (PGA) 
pattern. In addition, they feature 
surface-mount capacitors (the user 
specifies the value) at each voltage 
and ground location. 

The panels are designed with a 
high-density universal grid pattern 
that’s capable of accepting devices 
having leads on 0.8-, 0.4-, 0.6-, and 
0.9-in. centers. The optional PGA 
section features an 18x40-location 
universal grid that accommodates 
standard PGA sockets. The panels’ 
terminals accommodate either 2- or 
3-level wrapping and gold, tin, or 
tin/lead plating. $258.52. 

Electronic Molding Corp, 96 Mill 
St, Woonsocket, RI 02895. Phone 
(401) 769-3800. TWX 710-387-1350. 

Circle No 591 


DC FAN 


The Multifan-4314 is a 119119 x382- 
mm brushless de fan capable of de- 
livering an air flow of 170 m’/hour. 
Specified for 24V nominal opera- 
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Other ELMA product lines: 


@ VMEbus systems 
@ 19” cabinets 
® Collet safety knobs 


© Front panel components (LED’s, etc.) 
ELMA Electronic Inc. 
41440 Christy Street 


| ELM A 
Fremont, CA 94538 


A Member Of The Sulzer Group (415) 656-3400 
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This publication 
is available in 
_microform. 


2. University Microfilms 

ENS International reproduces this 
' publication in microform: 
microfiche and 16mm or 
_ 35mm film. For information 
about this publication or any 
of the more than 13,000 titles 
we offer, complete brid mail the coupon to: University 
Microfilms International, 300 N. Zeeb Road, Ann Arbor, 
MI 48106. Call us toll-free for an immediate response: 
800-521-3044. Or call collect in Michigan, Alaska and 
Hawaii: 313-761-4700. 


CO Please send information about these titles: 


Name 


Company/Institution 


Address 


City 


State Zip 


Phone [ ) 
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Running into ECL circuit-timing problems 
that call for adjustments as low as 0.1 
ns? We should become good friends. 

Our programmable 10k and 100k ECL 
delay modules give you up to 16 delay 
periods per module — in increments as 
low as 0.1 ns — BCD-selectable so you 
can fine-tune your timing with ease. 

You can also come to Technitrol for a 
large selection of non-programmable 
10k and 100k ECL delay modules — 
five-tap and eight-tap respectively. 

Whether your work is inside a super- 
mainframe or next-generation mini, or 
any other prime ECL application, you 
can count on Technitrol for the delay-line 
performance and reliability you need, in 
the numbers you need. 


Technitrol 


1952 E. Allegheny Avenue 
Philadelphia, PA 19134 USA 
(215) 426-9105 * Telex 834245 


active and passive delay lines 
* pulse transformers * Manchester 
encoder/decoders « data bus couplers 
* pulse-width regulators « high-voltage, 
Scott T, and ferroresonant transformers 
(including Mil-T-21038, Mil-Std-1553B, 
and Mil-T-27 components) 
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tion, the fan actually runs on sup- 
plies in the 12 to 28V range. At 24V 
it runs at 2800 rpm and consumes 
5W. By utilizing an aerodynamically 
optimized fan housing and rotor, 
molded from lightweight, fiber- 
glass-reinforced Pocan and Ultra- 
mid plastics, the fan achieves a noise 
level in free air of 43 dB, rising to 45 
dB under optimum conditions. 

The fan operates over an ambient 
temperature range of -—10 to 
+75°C, and it has a life expectancy 
of 25,000 hours at the maximum 
ambient temperature. The fan 
weighs 7.8 oz (220 grams). It’s con- 
structed according to VDE 0730 
regulations; CSA, UL, and VDE 
safety approval is pending. Approxi- 
mately $11 (1000). 

Papst Motoren GmbH, Box 1435, 
7742 St Georgen, West Germany. 
Phone (07724) 811. TLX 792413. 

Circle No 584 

Papst Mechatronics’ Corp, 
Aquidneck Industrial Park, New- 
port, RI 02840. Phone (401) 849- 
8810. 
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HEAT SINKS 


Low-profile spring clips are a key 
feature of the Series 5334-36 ex- 
truded heat sinks. These clips allow 
you to mount semiconductors much 
more rapidly than is possible with 
the screw and nut method. The 
flush-mounted clip holds the transis- 


tor firmly onto the heat sink, apply- 
ing even pressure to eliminate gaps 
between the devices. 

The heat sinks provide as much as 
20W of power dissipation (natural 
convection) to cool plastic power de- 
vices (TO-218 and TO-220 units). 
Each heat sink can also be supplied 
with clips on both sides so that you 
can mount two semiconductors on it. 

The heat sinks are available in 
1.5-, 2-, and 2.5-in. heights. For 
vertical mounting, they’re furnished 
with two solderable pins. Optional 
shoulder pins separate the heat sink 
from the pc board, so circuit traces 
can pass under the heat sink. $0.795 
(1000) for a 2-in. unit. 

Aavid Engineering Inc, Box 400, 
Laconia, NH 03247. Phone (603) 
524-4443. 
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STRIP SWITCH 


A sensor that incorporates a pres- 
sure-sensitive conductive-rubber 
(PCR) strip lets you form special 
linear switches. The PCR strip acts 
as a variable-resistance layer be- 
tween two braided-wire electrodes 
that form the contacts of the NO 
switch. The typical insulation resis- 
tance is at least 100 MQ at 500V de. 
When compressed, the resistance 
between the electrodes decreases 
rapidly to 1 or less. Maximum cur- 
rent through the switch is 300 mA, 
and the switch handles 30V de. You 
can specify the switch in any length 
and in several standard configura- 
tions. 

The manufacturer supplies 
mounting channels that secure the 
switch strip to a surface. You can 
also use adhesives to attach the 
strip to edges and surfaces. Typical 
applications include safety switches, 
load-sensing mats, and control 
switches. Samples are available for 
$26 per meter. 

Bridgestone Corp, 10-1, Ky- 
obashi 1-Chome, Chuo-ku, Tokyo 
104, Japan. Phone (03) 567-0111. 
TLX J22217. 

Circle No 588 
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Potter & Brumfield 


solves your design puzzle 
with the industry’s 


lowest priced DIP 
SSRs and I/O 
modules. 


42 New DIP Models — 
Now PsB quality and the lowest pricesinthe _ 
industry join to provide the perfect solutionto _ 
your design puzzle. Our 42 new solid state relays 
and I/O modules are the ideal interface between 
your microprocessors or control systems and 
real-world sensors and loads. These hybrid thick 
film devices are optically isolated from input to 
output and are available in standard and surface- 
mountable DIP packages. All models meet appli- 
cable UL, CSA, & VDE requirements. 


Solid State Relays 


The new OZ16 SSR series brings PsB quality to 
your 5mA to 1A rms switching chores. Input to the 
OZ16 can be either TTL-compatible 5V DC or DC 
current. Output circuitry features a zero voltage 
detector and inverse parallel SCRs. And 

output rating is 12 to 280V AC. 


I/O Modules 


Four different product lines allow 
you to meet a variety of your I/O 
needs. Input modules provide an 
active low output; output modules 
can be controlled from active low or 
active high logic. AC output modules 
use zero crossover switching to virtu- 
ally eliminate transients and generated 
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EMI noise. And the IA8 series, which occupies 


just half the space of 16-pin models, can act as an 


AC/DC input module or a DC output module. 


Find Out More 


Complete your design puzzle with PsB quality— 
and the lowest price in the industry. To find out 
more about PsB relays and I/O modules, or fora 
copy of our new 1986/1987 General Stock Cata- 
log, contact us today. Call toll-free 1-800-255-2550 
for the name of your nearest PsB distributor 

or sales representative. Potter & Brumfield, 

A Siemens Company, 200 South Richland Creek 
Drive, Princeton, Indiana 47671-0001. 


Regional Sales: Braintree, MA, (617) 848-6550; San Se 
Juan Capistrano, CA, (714) 493-4503; Princeton, IN, 4 g® 
(812) 386-2130. a 
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ADAPTERS 


Series ANC-9068 and -9084 adapt- 
ers let you wire-wrap prototypes of 
designs employing LCCs or pin- 
grid-array (PGA) devices. Models 
-9068 and -9084 accommodate 68- 
and 84-position devices, respec- 
tively. 

The adapters, which each occupy 
less than 4 in® of board space, pro- 
vide labeled test points for each pin, 
thus facilitating the attachment of 
scope probes during the testing pro- 
cess. The wire-wrappable pins are 


on 0.3-in. centered rows, so you can 
use the adapter on a wide variety of 
prototype panels. ANC-9068, $49; 
ANC-9084, $58. 

Antona Corp, 2100 S Sawtelle 
Blvd, Suite 205, West Los Angeles, 
CA 90025. Phone (213) 473-8995. 
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CONNECTORS 


Series 8113B polarized plug and 
socket connectors meet UL 94V-0 
flammability requirements and have 
a VDE 0110 grade B rating. De- 
signed to mount flush with a pe 
board, thus preventing stress on the 
pins’ solder joints, the plug connec- 
tor has a locking tab to protect it 
against vibration and shock. 

The connectors are available in 
either horizontal or vertical versions 
having two to 24 positions. They’re 
rated for 300V at 10A or 250V at 
15A, and they accept wire sizes 
ranging to No 12 AWG. The stand- 


ard color is black. 

The contact springs and solder 
pins are tin-plated bronze. The 
pressure clamp and screw assembly 
are nickel-plated brass. The termi- 
nal screws are captive; when tight- 
ened, they’re secured against self- 
loosening. Braking action protects 
the conductor wire from excess 
pressure. $5.16 (1000) for a 12-posi- 
tion plug/socket connector. 

Electrovert Inc, 466 Main St, 
New Rochelle, NY 10801. Phone 
(914) 633-0222. 
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Where to find almost any 
test environment on Eartn. 
Plus a few that aren't. 


Lockheed’s Environmental Test Laboratory 
provides complete environmental, electromag- 
netic interference/compatibility and stress 
screening services on a 24-hour-per-day basis. 
All at one location. 

We have 26 years’ experience testing all 
types of equipment under carefully controlled 
laboratory conditions. Whether your specifica- 


= Lockheed Electronics 
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tions are military or commercial, were fully 
equipped to handle your climatic/atmospheric 
simulation, structural, enclosure or noise 
testing, and much more. 

Call Jack Glavine at (201) 757-1600 
Extension 2267 or 2227 with your equipment 
test specifications. However impossible they 
may seem. 
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Extra cable means increased 
—¢ 


osts, | 
and in 


With Space-Mizer™ you don't 
buy any more cable than you 
al ani eae anes : 


Until now, if you needed a 20 inch twisted pair IDC 
cable you had to buy 36 inches. If you needed a 
10 inch cable you had to buy 18. As the old saying goes, 
“That's the way it was.” 

Not any more. Woven Electronics is proud to announce 
the introduction of Space-Mizer™ cable. Using the superior 
qualities of our patented CIC design and combining it with 
state-of-the-art materials, we have developed a quasi-twisted 
pair cable easily terminated with IDC connectors. 

Space-Mizer™ has great electricals, flexibility, 
routability and durability. Best of all it can be terminated 
at any length. Never again will you be required to buy 
more cable than you really need. 


Thebottomline: 


The shortest distance between two connectors is Space-Mizer™. 


HTT WOVEN ELECTRONICS Dis Signal is Clear 


Phone (803) 963-5131 » TWX 810-287-2091 
P.O. Box 189 » Mauldin, SC 29662 


©1986 Woven Electronics 
Backplanes supplied courtesy of Teradyne Connection Systems, Inc. 
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SOIC SOCKET 


Series 617 SOIC burn-in sockets are 
available in 16- and 28-lead versions. 
They allow fully automatic loading 
and unloading of surface-mount 
gull-wing devices. The sockets have 
spring-loaded side walls that swing 
outward to permit easy insertion 
and withdrawal of ICs. 

The sockets hold ICs in the con- 
tacts-down position so the ICs can 
be probed while they’re in the sock- 
ets. The stainless-steel contacts are 
selectively plated with 30 pin. of 
gold to accommodate burn-in at 
temperatures as high as 200°C. The 
sockets are molded of glass-filled 
polyarylsulfone. Staggered contact 
tails provide a 0.1X0.1-in. pinout 
spacing to maximize layout density 
and accommodate standard layout 
patterns. The 16-lead version mea- 
sures 0.45x0.40x0.47 in. and costs 
$2.40 (production qty). Delivery, six 
to eight weeks ARO. 

Wells Electronics Inc, 1701 S 
Main St, South Bend, IN 46613. 
Phone (219) 287-5941. 
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CASES 


Proteus instrument cases are 275 
mm wide and 250 mm deep and are 
available in heights of 25, 50, 75, 
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and 100 mm. The cases are con- 
structed from ABS plastic in a light- 
and medium-gray color combina- 
tion. You can fit the case with a 
molded-plastic, sloping front panel, 
or with a screw-mounted or slot- 
mounted, anodized-aluminum front 
panel. 

Internally, the cases are equipped 
with horizontal card guides that ac- 
cept 160- or 220-mm-deep double 
Eurocards. Vertical card guides are 
also provided in the case’s side 
walls. Four self-adhesive pc-board 
mounting clips and a set of molded, 
nonslip feet, which allow you to 
stack the cases, are also provided. 
Options include a tilt-and-swivel 
carrying handle for the 50-, 75-, and 
100-mm-high cases, and an ano- 
dized-aluminum chassis plate for 
mounting off-board components. 
£11 to £18. 

Bicc-Vero Electronics Ltd, Flan- 
ders Rd, Hedge End, Southamp- 
ton, Hampshire SO3 3LG, UK. 
Phone (04215) 66300. TLX 477984. 

Circle No 586 

Bicc-Vero Electronics Inc, 40 
Lindeman Dr, Trumbull, CT 
06611. Phone (203) 372-0038. 
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TEST SOCKETS 


These ZIF sockets can accommo- 
date the latest 32- and 48-pin ICs for 
test and burn-in procedures. Each 
socket has a very broad contact 
area, so the same socket can handle 
devices that have different lead 
widths (from 0.015 to 0.045 in.) and 
spacings (on 0.3-, 0.4-, or 0.6-in. 
centers). 


The standard socket contacts are 
gold- or tin-plated beryllium copper, 
but other platings and base metals 
are available for burn-in applica- 
tions above 150°C. The contacts are 
normally closed, providing consis- 
tent force and preventing contact 
deformation from oversized leads. 

You can mount the sockets direct- 
ly on pe boards or in a receptacle 
(available from the manufacturer) 
that has collet-type contacts. You 
can bolt the receptacle to the board 
alone or bolt the receptacle and 
socket together. Housings for both 
the socket and receptacle are UL 
94V-0 rated. $4.97 (100) for a 32-pin 
tin-plated socket; $3.90 (100) for a 
32-pin receptacle. 

Aries Electronics Inc, Box 130, 
Frenchtown, NJ 08825. Phone 
(201) 996-6841. 
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D-TYPE CONNECTORS 


Type CD subminiature D-type con- 
nectors have stamped contacts, so 
they cost less than do similar con- 
nectors with machined contacts, ac- 
cording to the manufacturer. Rated 
for an operating life of 50 connect/ 
disconnect cycles min, the stamped 
contacts are permanently embedded 
in a thermoplastic body. 

The male and female connectors 
are available with 9, 15, 25, or 50 
contacts. The connectors comply 
with most industry standards and 
are interchangeable with all indus- 
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Without the right channel 
comnections, you wont break 
any system speed records. 


Your networks or devices are only as 
fast — and reliable — as their access to the 
mainframe. Settle for serial connections, and 
they move at a snail’s pace. Buy an unreliable 
channel product, and they can stop cold. 

KMW’s Auscom division gives you the 
best of both worlds: Interfaces to the IBM 
channel that move data at up to 2 megabytes 
per second, and a 10-year record of rock-solid 
reliability no one else can match. 

KMW’s Auscom channel products let 
you connect your non-IBM devices and 
networks directly to any IBM® or plug- 

compatible mainframe. We offer both 

system-level channel products for end 
users and board-level products (such 
as Q-bus™, Multibus® and VME bus) 
© for OEM’s. And no changes to your 
host operating system or access methods 
are required, since our interfaces function as 
standard control units on your mainframe. 

Our channel interfaces emulate multiple 
controllers and support different devices and 
protocols simultaneously. For instance, a sin- 
gle Auscom interface can link your host to 
both local and wide area networks. And they 
can be programmed by Auscom or your staff 
to support most any connection you want to 
make. 

Our interfaces connect IBM mainframes 
to Ethernet, ProNet, X.25, T1, IEEE-488, 
high resolution graphic devices, high speed 
printers, non-IBM computers, custom de- 
vices, custom networks and more. 

We’ve got your mainframe connections. 
Call us at 1-800/531-5167 (in Texas, 512/288- 
1453) or write KMW Systems Corporation, 


TARE, SUT EEE 


‘piernoneL, 


escola gray 


KMW 
SYSTEMS 
CORPORATION 


For the right connections 
Auscom is now a division of KMW Systems Corp. 


IBM® is a registered trademark of International Business Machines 
Corporation. Multibus® is a registered trademark of Intel Corporation. 
Q-bus™ is a trademark of Digital Equipment Corporation. 
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try-standard subminiature connec- 
tors. The connectors are available in 
solder-cup, pc-board-tail, and right- 
angle pc-board types. The contact 
material is copper alloy plated with 
hard gold over nickel. The metal 
outer shell is zinc-plated steel. The 
connectors operate over —5d to 
+125°C. $0.94 (1000) for a 25-con- 
tact female connector with solder- 
cup terminals. 

Amlan Inc, 97 Thornwood Rd, 
Stamford, CT 06903. Phone (203) 
322-1913. TLX 643647. 
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HEAT SINKS 


Series 830 pin-finned heat sinks are 
designed to mate with LSI devices. 
They provide omnidirectional cool- 
ing, so they offer better heat-dissi- 
pation performance than do ex- 
truded and stamped devices, 
according to the manufacturer. 

The heat sinks are manufactured 


ul 


to very close tolerances to ensure 
uniform pressure on the chip. Each 
heat sink has a flat surface at the 
chip interface, and it minimizes chip 
movement during socket installa- 
tion. You can bond the heat sink to 
an LSI device by using a thermally 
conductive epoxy. You can also at- 
tach it directly to Textool’s JEDEC 
Type A 68-position chip-carrier 
socket. $0.80 (25,000). 

EG&G Wakefield Engineering, 
Components Div, 60 Audubon Rd, 
Wakefield, MA 01880. Phone (617) 
245-5900. TWX 710-348-6713. 

Circle No 594 


anen it comes to 
riace Mount 


UA a ioe ten 


just bent contacts. 


SPLICE KIT 

The NSK-7, a fiber-optic splice kit, 
provides the tools needed for high- 
performance UV-cured splices. The 
kit includes an instruction manual, a 
cleaving tool, a splice holder, a 
splice lamp, syringes, simplex 


cable, splice housings, a 30X micro- 
scope, an X-acto knife, a cable strip- 
per, buffer strippers, tweezers, scis- 
cleaning pads, 


sors, Texwipe 


offers yOu 


ING. 


EDAC INC., 20 Railside Road, 
Don Mills [Toronto] M3A 1A4 
Tel: 416-445-2292 TWX 610-492-1398 
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Edac’s innovative surface mount connectors have been 
designed to save you circuit space and critical time. Edac’s 
unique solder bushing mounting feature offers you four 
important advantages; ; 
1. Provides “Pick and Place” alignment. 2. Provides 
excellent retention during soldering process. 3. Provides 
additional mounting integrity 4. Provides for easy Back- 
to-Back mounting on your PC board. fe 

Now, you can save 50% of space and eliminate costly 
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“through holes” because this unique surface mount con- 
nector has been specifically designed for use with vapor 
phase or infra red reflow soldering techniques. 

To help further control your quality, Edac’s “J” win 
termination allows for maximum solder fillets, full visua 
i sii and instrumentation test points. Available in 

- 38 pins. 

Technical data brochure, and sample connectors are 

available free. Please contact Edac. 
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Advanced VME 


industrial I/O capability 


VMEbus 


INTELLIGENT BASE 
CARD (IBC)-A/D 


On-Board Software 
Models AVME 9100. 9110 


DIGITAL 1/0 
Model AVME 9480 


HIGH-LEVEL © 2% 
ANALOG INPUTS *** 


Models ECS 9120, 9121 


ANALOG INPUTS 


Millivolt- 
Thermocouple 
Model ECS 9142 


HIGH LEVEL SERIES 1800 RTD 
Standard Model 6920 1/0 Input System 


Process Currents Differential 


Frequency Models 6950. 6951 


Strain Gauge 

AC Voltage/ Current 
OC Voltage 
Pressure 
Pot/Slidewire 


VME-Industrial I/O signal interfac- 
ing is now a simple matter of 
“putting it on the bus.’ Thanks to 
Acromag’s analog and digital 
cards and termination products 
for interfacing real world I/O 
signals. 

Field inputs such as thermo- 
couple, RTD, voltage, frequency, 
Strain gauge, pneumatic and 
many others are directly inter- 
faced via screw type termination 
products and |/O cards to the 
VMEbus—as easy as IBC. » 


The Analog Intelligent Base Card (IBC) simplifies the 
problem by forming an intelligent base for the analog subsys- 
tem collecting and conditioning up to 256 analog signals and 


S ReAEGoupIe 


DIGITAL PULSE 
1/0 


Model AVME 9460 


; FUTURE 
| ANALOG INPUTS 


COW LEVEL Models ECS 9130. 
9143. 9144 


100 ohms (piat.‘cu.) 
Filtered Model 6921 (Isolated) 10 ohms (cu) 


EASY AS IBC 


FUTURE DIGITAL 
& ANALOG 
Models AVME 9500, 


9600 & 9700, 9220, 
9230 & 9300 


MILLIVOLT/ PNEUMATIC DIGITAL 1/0 


DIGITAL PULSE 
THERMOCOUPLE 0-15 PSI Logic Level 1/0 
~ Seven Types of T.C.s 0-30 PSI Solid State Relays Logic Level 
(J. K, TS. RE & B) 0-100 PSI Control Relays Model 6980 
Model 6947 Models 6955, Model 6980 


6956, 6957 


storing all in dual port RAM mem- 
ory. The IBC and analog I/O cards 
provide for 14-bit A/D Conversion, 
amplification, isolation, scaling, 
linearization and limit checking. 
The IBC card also has a local 
serial port for calibration, diagnos- 
tics and configuration. 

And digital |/O? Of course... 
provided for by a 64 channel 30 
volt bi-directional I/O card with or 
without relay field interfaces us- 
ing a variety of screw type termi- 
nation panels. 

Acromag’s VME cards and termination products provide 
the broadest industrial I/O capability available. All to make 
solutions to your industrial I/O needs as easy as IBC. 


Acromag ia 


Acromag, Inc. ¢ 30765 Wixom Rd. ¢ Wixom, MI 48096 
EDN December 11, 1986 


To find out more about Acromag’s VME 
Industrial I/O capability and commitment 
write for Bulletin 20-000.0. Or for immediate 
help call our telemarketing department at SS : 
1-800-ACROMAG or (313) 624-1547. “i 


er 


mee 
<— 
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masking tape, and 10 of the compa- 
ny’s UVC optical splices. 

All these supplies come in a locka- 
ble carrying case. The UVC splice is 
a 1-piece glass device for field and 
lab use. The splice process has two 
steps. First, you fill the splice with 
UV-curing optical adhesive. Then 
you insert and cure the fibers. The 
kit is designed for both single- and 
multimode fibers having 125- to 
140-~m outside diameters. Com- 
plete splices have an average light 
loss of 0.2 dB and withstand tem- 
peratures from —40 to +70°C. 
$1190. 

Norland Products Inc, Box 145, 
New Brunswick, NJ 08902. Phone 
(201) 545-7828. 
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PROTOTYPING BOARDS 

These Eurocard prototyping boards 
have a 0.1-in. universal grid pattern 
and can accommodate any IC on a 


DC-DC CONVERTERS 
To 25 Watts — From ERG — 
Your DC PowerHouse! 


0.1x0.1-in. grid in either vertical or 
horizontal orientation. This flexibili- 
ty allows for nonrestrictive place- 
ment of components. Twelve models 
are available in sizes ranging from 
160 mmxX3U to 400 mmx9U. Each 
board’s bus-connector area accepts 
right-angle, 96-pin wire-wrap con- 
nectors that allow direct connection 
to power and ground buses; the I/O 
area provides for the mounting of 
D-subminiature and'0.2 x0. 1-in. flat- 
ribbon-cable connectors. 

Three signal-area patterns are 
available: pad per hole, buses only 
(power and ground buses follow the 
perimeter of the card), and power 


and ground plane (one side of the 
board is covered with a ground 
plane and the other side is covered 
with a power plane). The boards use 
eyelets to commit power and ground 
to connectors by soldering. You can 
use the same eyelets to connect the 
power and ground foils anywhere on 
the board surface. Individual drilled 
holes in the power and ground foils 
have isolated rings around them to 


prevent inserted leads from 
shorting. $15 to $39. 
Vector Electronic Co, 12460 


Gladstone Ave, Sylmar, CA 91342. 
Phone (818) 365-9661. TWX 910- 
496-1539. 
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CONNECTORS 


DMC connectors are rectangular 
types that use sealed, crimp-type 
contacts. The devices’ MIL-C-39029/ 
22 contacts release in the rear. The 
connectors are available in plug- 


QUICK MUA 


Reduces costly equipment requirements. 
Allows simultaneous 8 channel operation. 


Input ports can accept full duplex data at any rate 


up to 19,200 bps. Different speeds in each direction 
are easily accomodated. The composite port which 
links multiplexers features a built-in line driver. 
Diagnostic features of the QUICK MUX include 
displays of Receive Data and Transmit Data for each 
port, Data Error and Data Loss Indicators for the 
composite link. Switches provide a local loopback or 
remote multiplexer test. 
The Model 570 QUICK MUX with 8-25’ cables sells 
for $548 in single quantity. 
Contact us today at Telebyte Technology Inc., 
270 E. Pulasky Road, Greenlawn, New York 11740, 
800-835-3298 or (516) 423-3232. 
pe _ aay = ay oa 
a) tcelesVte 
._ 
|i 
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Two 
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Just when you thought 
all peas were alike... 


The truth is, virtually all connectors and IC 
sockets cost the same, look the same, and 
perform the same. We ought to know. 
Welcon has been manufacturing production 
sockets, burn-in sockets, and connectors 
for years. We’ve had to carve out our 
niche in the marketplace by being 
different; by working closer with 

our customers than some of our 
larger competitors. 


We know that a connector supplier 
must provide exemplary service... 
for service is what keeps our old 
customers, and what gets our new 
customers. Service with Welcon 
means greater flexibility, closer 
relationships, greater responsive- 
ness...in other words, a healthy 
working partnership. 


And, because we’re not as 
big as some of the giants in 
the field, your order is just © 
more important to us. That’s 
why you should consider 
Welcon first. 


Call us and see how easy it is 
to work with a company that 
really cares. At Welcon, we 
appreciate your business, and 
we prove it. 


WELLS ELECTRONICS, INC. 


1701 SOUTH MAIN STREET 
SOUTH BEND, IN 46613, U.S.A. 


219/287-5941 TELEX 25-8325 
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34 new 
solenoids trim 
costs & boost 


STROKE 


Pull stroke characteristics of 
Ledex TDS Series solenoids meet 
almost any performance curve 
within the shaded range. 


Ledex introduces new TDS Series 
Open Frame Solenoids, 34 standard 
models, hundreds of variations. 


They deliver dependable 
performance consistently at a 
price less than you'd expect to 
pay. This is because they have 
been designed for high volume 
OEM applications. 


Units feature tapped hole mounting, 
terminals, or leads. Magnetic 
latching models are available. 
Choose from a variety of sizes to 

fit your engineering needs. 


Call or write for 24-page catalog 
TDS-O1. 


Ledex Inc. 

PO: boxe 427 

Vandalia, Ohio 45377-0427 
Phone: 513-898-3621 


Lepex 


helpful solenoid technology 
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and-cable or box-mounted recepta- 
cles that contain four side-by-side, 
mounted, sealed modules containing 
the contacts. : 

Two insertion arrangements are 
available: Module 40 features 10 size 
22 contacts, and Module 44 contains 
two size 16 and two size 22 contacts. 
The maximum current rating for the 
size 22 contact is 5A; for the size 16 
device, it’s 13A. 

The connectors operate over —5o 
to +175°C, and their coupling dura- 
bility is 250 cycles. The contacts are 
a gold-plated copper alloy. $60 to 
$150. Delivery, six to eight weeks 
ARO. 

Deutsch Engineered Connecting 
Devices, Municipal Airport, Ban- 
ning, CA 92220. Phone (714) 849- 
7822. 

Circle No 595 


CONNECTORS 


You can insert these D-subminia- 
ture 0.59-in. metal-shell connectors, 
which have grounding brackets, di- 
rectly onto a pe board. The connec- 
tors furnish a continuous grounding 
path from the shell to the pe board. 
The five available configurations dif- 
fer in grounding techniques: The 
DG style uses a solder tail to align 
the first row of contacts; the LG 
type also aligns the first row, but 
does so with a lock pin. The SG style 
uses the lock pin but goes through 
the mounting hole, and the TG is a 
top-ground style, which uses 
mounting screws to ground the con- 
nector to the board. In the BG ver- 
sion, a recessed strap runs under 
the D-subminiature connector and 
terminates at the mounting hole. 
The connectors come in through- 


hole, flush-threaded-insert, hex- 
standoff, and round-standoff mount- 
ing styles. The company offers 9-, 
15-, 25-, and 37-position receptacles. 
The connectors are UL listed and 
CSA certified, and they employ UL 
94V-0 materials. $2.30 (5000) for a 
25-position connector. 

Viking Connectors Co, Box 2379, 
Chatsworth, CA 91311. Phone 
(818) 341-4330. 
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DIN CONNECTORS 


Types B and C 2-piece DIN 41612 
connectors offer economical pin and 
socket pce-board connections. They 
provide high contact density and 
eliminate the potential problems as- 
sociated with board warping or var- 
lations in thickness. Both connec- 
tors are available in 0.1- and 0.2-in. 
contact-spacing arrangements. 
Type B can have as many as 64 
contacts; Type C has a 96-contact 
capability. Both types meet MIL, 
DIN, and IEC specifications. 

The hard-gold-plated contact tails 
are available in a number of versions 
—straight pe pin, right-angle pc, 
wire wrap, and solder lug. The stan- 
dard connectors come with tuning- 
fork-style contacts. Bifurcated can- 
tilever-style contacts, with lower 
insertion and withdrawal forces, are 
optional. Hardware options include 
coding pins and coding strips that 
ensure mating. Type B, $1.62 (500). 

Vernitron Corp, Beau Products 
Div, Box 10, Laconia, NH 03247. 
Phone (603) 524-5101. 
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CONNECTOR SYSTEM 


The compact Consyse connector 
system features only two insertion 
and withdrawal points between 
mother/daughter board and I/O con- 
nections. Measuring approximately 
7 in. long, the connector system 
consists of a surface-mount socket 
and a pliant pin header that mates 
the daughter and mother boards. 
When stacked back to back, as many 
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DuPont RYNITE beats the heat 
of vapor phase and wave soldering 


RYNITE’ thermoplastic polyester resin withstands 419°F in 
vapor reflow, 525°F in under-board wave soldering 


Component manufacturers are 
capitalizing on the 435°F (224°C) heat 
deflection temperature of RYNITE® 
PET, a polyethylene terephthalate, to 
beat the heat of wave and vapor phase 
soldering. RYNITE also offers a UL 
temperature index of up to 155°C. 


DuPont Connector 
Systems 


DuPont Connector Systems 
chose RYNITE over PPS for a new line 
of slotted header connectors that resist 
the 419°F of vapor phase soldering 


Dial Du Pont first 
(302) 999-4592 


ALCRYN® melt processible rubber 
DELRIN® acetal resin 

HYTREL® polyester elastomer 
RYNITE® thermoplastic polyester 
ZYTEL®* nylon resin 
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and the 525°F of under-board wave 
soldering. DuPont Connector Systems 
selected RYNITE because it exhibits 
greater elongation and is less abrasive 


ester with RYNITE* PET in the edge 
connector (below) because RYNITE® 
PET polyester withstands vapor phase 
soldering at 419°F for one full minute. 


on the mold than PPS. RYNITE also resists the solvents used 
Midtex bobbin in cleaning soldered boards. 
The Midtex Divi- _ 
sion of Midland-Ross 
uses RYNITE for 


Midcom modem 
transformer bobbins 
that maintain their 
shape even under the 
525°F heat of under- - 
board wave soldering. Midtex chose 
RYNITE polyester for better molding 
performance and for cost savings. 


Ericsson connector 
L.M. Ericsson replaced PBT poly- 


Get more information by calling 
for a sales presentation. Or for free 
literature write to DuPont Company, 
Room X50505, Wilmington, DE 19898. 


REG. Us. PAT & TM. OFF 
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‘LOWEST PROFIL 


CURRENT TRANSFORMERS 
They’re only 0.58” Off-the-Board with up to 50 Amps! 


These CTs are designed for your high density PC boards. They’re automati- 
cally insertable. And they’re available from stock. When used with operational 
amplifiers, they fit many applications such as current-to-voltage conversion, 
energy management, and power measuring/monitoring, etc. Available in four 
ranges up to 50A rms, 60 Hz with a 200% over current capability. 


Broadest Line of Transformers, Current Sensors, Inductors 
and Components Specifically Designed for SMPSs. 


With nearly 30 years experience in toroidal design and manufacturing 
technology, AMECON offers an unmatched breadth and depth of quality 
magnetics — standard or same low cost custom components. Send specs for 
quotes. Call or write for new 24-page catalog. 


“MELLON 


— ~~," AMECON, Inc., 1900 Chris Lane, Anaheim, CA 92805 
“i { \\ Tel: (714) 634-2220, Outside CA: 800-392-2292 
TLX: 510-100-0364 
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as 20 I/O connectors plug directly 
into the header through an align- 
ment shroud that’s only 1.5 in. from 
the daughter-board connection. 

The header and socket are ar- 
ranged in a 4-row, 0.1-in. grid, pro- 
viding a 256-position configuration, 
which can be designed to your speci- 
fications. The I/O connectors are 
available in 8-, 16-, 24-, 40-, and 
56-position versions; preloaded con- 
nectors are also available. The ter- 
minals are insulation-displacement- 
contact types, and their tin plating 
provides EMI shielding. $0.35 (500) 
per through-line, including header, 
socket, and I/O connector. 

Fujitsu Component of America, 
3320 Scott Blvd, Santa Clara, CA 
95054. Phone (408) 562-1000. 
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F-O CONNECTOR 


The 152-WEC-SFI biconic single- 
mode fiber-optic connector is de- 
signed for permanent installation in 
the field, not just emergency or 
temporary repairs. It can mate with 
the Dorran and AT&T biconic con- 
nectors, and it’s available in factory- 
installed and field-installable config- 
urations. 

The connector has a splice loss of 1 
dB max when it’s used with 10/125- 
wm fiber. Its return losses of —28 to 
—32 dB demonstrate low reflectivi- 
ty. The connector has a hard ano- 
dized aluminum body, a ceramic fer- 
rule for high thermal stability, 
capillary corrosion resistance, and 
fiber protection at contact ends— 
the ceramic, which is harder than 
glass, bears the load of contact. $49 
(100). 

OFTI, Box 148, Nutting Lake, 
MA 01865. Phone (617) 663-6629. 
TLX 948288. 
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Precision vision? 


Binocular computer-vision systems already guide undersea exploration and rescue, but 
many industrial robots must remain blind serfs until they can “see” and understand their 
surroundings. 


Fairchild Weston’s CCD Imaging Division, technology pioneer & performance leader in 
CCD sensors and cameras, now offers the CAM/CCD5000 series single or multi-head camera 
system for robotics, process control, manufacturing automation, image processing and 
surveillance. 

The CCD5000 system permits up to four camera heads to offer precise pixel-to-pixel 
synchronization and the 488 x 380 element image sensor in each rugged 112” = 114" diameter 
remote head provides geometric imagery equal to the demands of computer processing. 

_ | ee : Write or call for additional data: Fairchild Weston CCD Imaging Division, 
Fairchild Weston CCD Imaging 810 West Maude Ave., Sunnyvale, CA 94086 —telephone (408) 720-7600, 
CCD5000 Multi-Head Camera System or contact your local Hamilton/Avnet distributor. 
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FAIRCHILD WESTON SYSTEMS INC. 
CCD IMAGING DIVISION. 


Excellence in Solid State Imaging Technology... Worldwide 
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Schroff — Innovative design is not left to chance 


Cases with a system 
approach for 


Microprocessors 


Match the pace of today’s fast-moving electron- 
ics market with ... 


Compac... 

available in a range of widths and heights. Inter- 
nally suitable for applications using the modular 
euroboard system. A comprehensive line, offer- 
ing many accessories. 


Comptec... 
the high quality 19” case with many features 1U | aa 
to 12 U. i f : | 
Both case styles are of rigid frame construction : : . | 
and offer a high level of structural support and _. : | 
design capability. 


ay 


Compac — Comptec 
for immediate response 
call Schroff first. 
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_ S$chroffInc.-170 Commerce Drive  _—|T 
Warwick, RI. 02886 - Tel. (401) 732-3770 A 
elex 952175 - Telefax (401) 738-7988 
duction and Distribution in the U. § 


Now that you know how to get the right 
arrays, here’s how to get more information 
about them. 

Just fill out and send in the accompanying 
coupon. And we'll send you everything you 
need to know about our gate array, LCA and 
PAL device programs. 

All free, of course. 

You'll get comprehensive data on all our 
arrays, software tools, design libraries, packag- 
ing and reliability. Our new PAL Handbook. 
Our LCA data sheet and brochure with free 
demo diskette. And more. 

If you’ve got an immediate need, please 
call us directly and we'll schedule an appoint- 


ment to review your specific array requirements. 


WRITE 
TODAY. 


Monolithic Memories, 2175 Mission 
College Blvd., Santa Clara, CA 95054. (800) 
222-9323. 

It’s the only logical way to build a better 
system. 

ZPAL and PAL Device Integrator are trademarks and HAL, PAL and 
PALASM are registered trademarks of Monolithic Memories, Inc. 


Logic Cell Array, LCA and XACT are trademarks of Xilinx. IBM isa 
registered trademark of International Business Machines. 


© 1986, Monolithic Memories, Inc. 


Send for our free package of information on gate array, LCA and PAL 
devices. 


Monolithic 
Memories 


ees 


RIGHT 


Monolithic Memories has virtually elimi- 
nated the most frustrating aspect of building 
complex logic. 

The waiting. 

Because the moment your design is com- 
pleted, we’re ready to bring it to production. 
In the quantity you want. And in precisely the 
time you want it. 


AS MANY GATE ARRAYS AS YOU NEED. 
OR AS FEW. 


Our dedicated gate array manufacturing 
facilities are optimized for turnaround. And, 
unlike most other facilities, they’re designed to 
handle both large and small orders. In single 
or multi-wafer volumes. 

We're now manufacturing high performance 
sub-2.0 micron circuits and plan to introduce an 
array of even faster processes in the coming 
months. And you can choose from over 200 die/ 
package combinations, with complexities of 
24 to 180 pins. 

Best of all, our gate array production lines 
are already up and running. We’re shipping 
finished circuits to customers. And cutting weeks 
off their time to market. 


YOUR PART IN A MAJOR PRODUCTION. 


You can also send your LCA and PAL 
device prototypes to us (or to our distributors) 
for volume production. We’re both equipped to 
provide cost-effective, low-risk manufacturing, 
in quantity and on time. 

Any PAL device design, for instance, can 
be implemented in a mask-programmed HAL" 
(Hard Array Logic) version, allowing you to 
move smoothly into volume production with 
virtually no NRE. 


AVERAGE DEVELOPMENT SCHEDULE 
FOR MMI SEMICUSTOM LOGIC 


NO. OF WEEKS 


PAL/HAL 
DEVICES 


TYPE OF LOGIC 
mt = DESIGN TIME 
= ‘TIME TO PROTOTYPE 
TIME TO RECEIVE PRODUCTION QUANTITIES 


Now you can build your system much more easily. And get it to market 
faster. 


THAT WAS EASY, WASN'T IT? 


Now you know that building a semicustom 
logic system doesn’t have to be complex at all. 

You don’t have to look all over for parts. 
Or travel all over to design them. Or worry over 
getting them produced in time. 

Just call Monolithic Memories instead. 

We've got the biggest selection of semi- 
custom logic in the industry. The easiest to use 
design software. The most extensive service 
center and distributed technical support. And 
the most responsive production facilities. 

All of which will enable you to build your 
logic systems in a way you never have before. 

The right way. 


XACT” 


PALASM*" 2 1 @ Memories tis 
PROGRAMMABLE LOGIC SOFTWARE rr LCA” DESIGN SOFTWAI 


MLA Gate Array Macro Library Memories tui) MLA Gate Array Design S 


Once you've decided which type of logic to 
use, the rest is simple. 

Because all three types — gate array, LCA 
and PAL devices — can be designed on your own 
PC-based workstation. With our easy-to-use soft- 
ware supporting you all the way. 


HOW TO GATE ARRAY. 


Even first-time gate array users will find 
our design software and documentation to be 
comprehensive and easy to use. 

They allow you to do your complete design 
right on your own workstation. With the confi- 
dence that you'll receive prototypes in four 
weeks. Prototypes that will work in your system 
the first time. 


Our easy to use design software lets you build any type of logic on your own 
IBM * XT- or AT-based workstation. 


Our menu-driven software takes you through 
the whole design process in a natural progres- 
sion of steps, resulting in a high-integrity design 
for your system and all the information we need 
to produce a working part. You get on-line help 
and documentation. Automatic simulation com- 
pare programs. The ability to create your own 
datasheet. A comprehensive check and quality 
control program. Over 200 characterized macro- 
cells. And the option of designing with Boolean 
Equations. 

You also get truly comprehensive docu- 
mentation, including split page format, graphic 
examples and a self-paced tutorial approach 
that will have you designing in no time at all. 

Best of all, you’ll avoid the time, trouble 
and expense of designing on a mainframe in 
some out-of-the-way development site. 


WRITE 


We've established a system to allow you to 


design at your facility and be supported by 
a fully-staffed network of local service centers. 
Each offers feasibility evaluation, training and 


design system access. As well as design Q.C. 
and acceptance, layout and post-layout verifi- 
cation of your design. 


HOW TO LCA. 


Designing an LCA is as easy as ABC. 

Our design software allows schematic 
capture with standard programmable logic block 
primitives, which can be configured with either 
Karnaugh Map or Boolean Equations. What’s 
more, it allows verification of internal timing. 
Logic and AC simulation. In-circuit emulation. 
And more. 

And, because the LCA is reconfigurable, 
you can program it one day, and reprogram it 
the next. 

You can also get extra design support from 
our local FAE offices. Each is equipped with a 
full development system for one-on-one training. 


HOW TO PAL. 


This shouldn’t take long at all. Because our 
PALASM® 2 CAD software lets you configure 
any PAL device quickly, easily and effectively. 

You can create your design file with Boolean 
or State Equations. You can simulate your design 
before your device is programmed. You can even 
reduce your logic equations automatically. And, 
if you need any extra help, you can get free, 
unlimited support from the experts at our 
FAE offices. 


HIGHER INTEGRATION. 
WITHOUT FRUSTRATION. 


Suppose you want to convert your PAL- 
based design into a more highly integrated gate 
array. No problem. Our PAL Device Integrator™ 
software lets you do it automatically. Without 
the time, trouble and expense of re-designing. 

The PAL Device Integrator converts pre- 
viously designed PALASM 2 equations to an 
equivalent gate array model consisting of 
specially-designed macrocells that can be simu- 
lated and easily merged with the rest of your 
design. It also outputs a schematic of the con- 
verted equations that can be viewed or modified 
through the schematic capture editor. 
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Building a semicustom logic system is far 
more complex than it has to be. 

First, you have to go from one manufacturer 
to another to find all the parts you need. Then 
you have to go to some out-of-the-way facility 
to create your design. And when that’s finally 
done, you still have to wait — and wait — for 
finished production. 

Wouldn’t it be easier if you could get all 
your semicustom logic and all your design soft- 
ware from one source, design everything on your 
own workstation, and be sure of getting finished 
parts in quantity and on time? 

Well now you can. And in the next seven 
pages, we'll tell you how. 


MLA GATE ARRAYS. 
A HIGHLY INTEGRATED FAMILY. 

Whatever you’re looking for in semicustom 
logic, you’ve come to the right page. 


If it’s higher integration, for instance, our new 


MLA family of CMOS gate arrays has just what 
you need. There are eight part types in all. With 
density ranges of 700 to 6000 gates. The fastest 
internal speeds around, with gate delays of less 
than I ns and flip-flops that run at over 150 MHz. 
The highest drive output available, at 16 mA 
per output, worst case. And a guaranteed gate 
utilization of 85%. 


THE PROGRAMMABLE LOGIC CELL ARRAY.” 
THE BEST OF BOTH WORLDS. 


Maybe you'd rather have something a lot 
like a gate array, but in a lot less time. Then look 
at our new field-programmable M2064 Logic 
Cell Array.” It gives you real gate array density, 
with up to 1200 usable gates, plus the speed 
to keep pace with system clock rates of up to 
90 MHz. 


The LCA" architecture is highly flexible, 
and made up of three elements: Logic Blocks, 
I/O Blocks and Interconnect. All logic functions 
and interconnections are determined by memory 
cells, so the part is never physically altered. 
Instead, it’s electronically programmed. And can 
be reprogrammed as often as you like. 

It also offers all the benefits of full user 
programmability. Such as instant prototyping. 
Off-the-shelf availability. And no NRE charges. 


i; MMI SEMICUSTOM COMPLEXITY 


NO. OF GATES 


— PAL/HAL LCA 


DEVICES 
TYPE OF LOGIC 


GATE ARRAY 


Whatever your complexity needs, Monolithic Memories has the solution. 


PAL DEVICES. TRUE FEATS OF LOGIC. 


Our PAL” devices give you the same advan- 
tages of user programmability, and a broader 
range of design options. And we offer a range of 
architectures and speed/power options you won’t 
find anywhere else. If you’re looking for speed, 
try our 6 ns ECL circuits, or our new 10 ns TTL 
PAL20D parts. And if you want low power, see 
our new CMOS ZPAL”" circuits. With zero 
standby power, they’re the industry’s first “true” 
CMOS PAL devices. 

For random logic applications or state 
machine design, consider our PAL20RA10, with 
10 user-configurable input/output macrocells 
and independent clocks, or our new PAL32VX10, 
a pin-compatible superset of the 22V10, offering 
the added benefits of buried registers and recon- 
figurable flip-flops. 


Meet 


i 


the track \. 
and hold that. © 
meets its specs*. ° 


‘ \ 


in your flash XX 
A/D system. _ 


The CLC940 Flash-Track™ track and hold amplifier 
lets you combine high speed with high accuracy in 
your flash A/D system. 

This ultra-high-speed track and hold doesn’t sacri- 
fice total performance for one or two good switching 
specs. It faithfully delivers great specs across the 
board. Guaranteed. 

You get hold-to-track acquisition times of 10ns (to 
1.0%) and 16ns (to 0.1%). Track-to-hold settling time 
of 12ns (to 1mV). Bandwidth (-3dB) of 150MHz. And 
super supporting specs as well, such as feedthrough 


Fiash-irack... 


ee SERED era en em dew tn' gel oe 
— a 
~ 


/ Prove it 

to yourself 

with our FREE 
evaluation board. 


rejection of 74dB (at 2OMHZz) and aperture jitter of 
ips (1.6ps max). 

Yet for all this performance, you pay substantially 
less than you would for other high-speed track and 
holds. And get outstanding applications assistance 
as well. Choose from industrial and screened Hi-Rel 
versions. And for a limited time you’ll receive a FREE 
evaluation board with your order. 

Call today for details on the track and hold you 
can trust. Comlinear Corporation, 4800 Wheaton 
Drive, Fort Collins, Colorado 80525, (303) 226-0500. 


Comlinear 
Corporation li 
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More reaso 
Plessey your A 


More indeed. Imagine designing, lay- 
ing out and routing the most complex 
circuit you can think of. Right on silicon. 

Imagine doing so in the simplest of 
languages. Being able to compile large 
cells like RAM and ROM just the way you 
want them. And uniting state-of-the-art 
ASIC technology with the accessible power 
of CAE and CAD. 

There’s no need to imagine it. It’s 
here. It's PLESSEY MEGACELL”™ A com- 
pletely new semicustom design system 
that lets you move toward full custom while 


holding down development costs and still 
enjoying the swiftest of design turnarounds. 

Plessey MEGACELL already allows 
you to achieve designs to 25,000+ gates 
with full custom chip size and packing 
density. Clock rates of 100 MHz. And 
complete control of the silicon compiling 
process, on your own workstation, in 
your own facility. 

But that’s just the beginning. 

Our new 200,000 square foot sub- 
micron plant is coming on stream, offering 
one of the finest CMOS fabrication capa- 
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SIC company 


bilities in the world. Allowing us to provide Outside the U.S. call SWINDON 
you with 1-micron design capabilities for (0793) 36251. Or write to Plessey 
achieving designs of 100,000 gates or more § Semiconductors Limited, Cheney Manor, 
with MEGACELL. Swindon, Wiltshire, United Kingdom 
Just around the corner is a I-micron SN2 2QW. In Brussels, Belgium (02) 
CMOS MEGACELL with up to 100,000 7339730; Les Ulis, France (6) 4462345; 


gates. 90 percent of which will be usable! Munich, Germany (089) 23620; and Milan, 
So, if you’re looking for more reasons __ Italy (02) 390044/5. 


to make us your ASIC company, count © LE S SE 


in the future. And contact the one company 
that will be leading it. Call 1-800-321-0871 

or 714-951-5212. Or write to Plessey Semi- : 
conductors, 9 Parker, Irvine, CA 92718. ASIC from thought to finish. 
Plessey and the Plessey symbol are trademarks of the Plessey Company plc. 


FOR FREE ON-LINE INFORMATION, dial 1-800-345-7335 with any 80-column ASCII terminal or PC and a 300 or 1200 baud 
modem (EVEN or IGNORE parity, 7 data bits, 1 stop bit). At “Enter Response Code? Type GR8ASICS. In Conn. Dial (203) 852-9201. 
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possible to itensify a portion of a waveform 
and make voltage measurements on 


that segment only. © Versatile triggering lets The 2246 provides direct time readout infor- 
you trigger the main or delayed sweep on any mation when seconds is selected in cursor 


of the four channels. @ Backlit control buttons mode. You also have 1/seconds in Hz and 
verify that a function is active. phase capability. 
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Copyright © 1986, Tektronix, Inc. All rights reserved. TTA-682. 


ter, smarter, with two new 

eee. 100 MHz 2246 and 
2245 set the new, fast pace for mea- 
‘surements made daily at the bench 
or in the field. They're easy to use 
and afford, by design. And backed 
by Tek’s three-year warranty that 
includes the CRT. 
_ On top: the 2246 with exclusive 
integrated push-button measure- 
ments. Your measurements are 
accessed through easy, pop-up 
menus and implemented at the 
touch of a button. Measure + peak 
volts, peak-to-peak, dc volts and 
gated volts with new hands-off con- 
venience and on-screen readout of 


values. Features 2246 2245 
SmartCursors™ track voltmeter Bandwidth 100 MHz 100 MHz 

measurements in the 2246 and No. of Channels 4 4 

visually indicate where ground and Scale Factor Readout Yes Yes 


trigger levels are located. Or uSe CUr SmartCursors™ 


Yes No 
sors inthe manual mode forimme- —_\oits Gursors p8 No 
_ diate, effortless measurement of ee we N 
\\ waveform parameters like voltage, : 
A\ time, frequency, and phase. ee Ss He 
o\ Both scopes build on per- Vertical Sensitivity 2 mV/div 2 mV/div 
formance you haven’t seen at Max. Sweep Speed 2 ns/div 2 ns/div 
the bandwidth or prices. Lab = Accuracy: Vert/Hor 2%/2% 2%/2% 
ar co acan Sueep Trigger Modes Auto Level, Auto, Norm, TV Field, TV Line, Single 
wee oe weep 
sensitivity of 2 mV/div at Trigger Level Readout Yes No 
Meant Pluenaeer Weight 16.5 lb/7.5 kg 16.5 lb/7.5kg 
, sensitivity to 0.25 div at Waeny 3-year on parts and labor including the CRT 
50 MHz, to 0.5 div at 150 MHz. _—‘ Price scien nie 


Best of all, high performance 
comes with unmatched conve- 
nience. You can see it and feel it—in 
the responsive controls and simple 
front-panel design, in extensive on- 
screen scale factor readouts, and in 
simplified trigger operation that 
includes Tek’s Auto Level mode for 
automatic triggering on any signal. 
Start to finish, the GPS Series saves 
steps and simplifies tasks. 

Get out in front! Call toll-free today 
to order, to get more details or a 


Conventional ATime measurement is also The 2246 also makes it possible to measure videotape demonstration. 
available from the menu in the 2246 for either AVolts or absolute volts from ground. 1-800-433-2323 

increased timing accuracy. Shown above: a In Oregon, call collect 
ATime measurement of pulse width. 1-627-9000 


Tektronix 
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LAN ICs let you build 
networks for PCs 


VLSI technology has finally reduced chip costs enough to help you build 
reasonably pried LAN-node cards for insertion in personal-computer- 
based workstations. Yet chip makers and designers of these boards 
alike are still debating over which LAN standards provide the 
most cost-effective way to implement your PC network. 


Ethernet/Cheapernet LAN coprocessor and interface chips (Intel Corp) 


Denny Cormier, Regional Editor 


Users who wish to tie their personal-computer-based 
workstations into a local-area network (LAN) have 
myriad LAN protocols to choose from, but actual chip- 
and board-level products are only available for the 
IEEE-802 protocols and a few proprietary LANs—for 
example, Corvus’s Omninet. NEC has recently built a 
LAN-node chip set around the Omninet protocols, 
which engineers outside the US—Europe and Japan 
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especially—continue to favor. In the US, IEEE-802 
standards for LANs are becoming increasingly popular 
(see Refs 1 through 3), and Advanced Micro Devices, 
Intel, National Semiconductor, Seeq Technology, and 
Texas Instruments have created their own families of 
ICs for LAN-node cards. 

LAN ICs help you build boards that fit in the 
backplane of your PC and do the work of the network 
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ICs and Semiconductors 


node—that is, establish the connection between your 
PC and the network. This connection plays a big role in 
ensuring that your PC can communicate with other 
resources and that your network can expand to meet 
future needs. Indeed, the increasing acceptance of 
standards of any kind stems from users’ demand that 
some common scheme govern network design. LANs 
ideally serve the purpose of group communication with 
a shared database. It’s therefore logical that a standard 
“language” would not only be useful, but would indeed 
be an essential part of LAN firmware, allowing LAN- 
node cards made with chips from different companies to 
“talk” to one another in a kind of computer Esperanto. 

Until quite recently, however, numerous proprietary 
networks created a veritable Tower of Babel situation 
for designers wanting to connect LAN nodes produced 
by different manufacturers. In an effort to remedy this 
computer-protocol barrier, the International Standards 
Organization (ISO) has proposed an elaborate comput- 
er-network scheme in the form of an ambitious set of 
standards known as the Open Systems Interconnection 
(OST) model. 


Translating IEEE-802 datacomm standards 


The IEEE’s 802 subcommittee has attempted to 
define practical hardware standards for implementing 
the physical (hardware) and data-link (firmware) layers 
of the 7-layer OSI model (Ref 4). The [EEE-802 
subcommittee found that, even with existing VLSI 
technology, a single universal LAN node, capable of 
handling the full range of connection topologies and 
data-transfer rates, would simply be too expensive for 
the majority of users. The subcommittee therefore 
divided the hardware, or Medium Access Control 
(MAC), portion of the 802 standard (Fig 1)—the por- 
tion required to interface the data-link and physical 
layers—into three compromise LAN-topology stand- 
ards: 

e A bus/star topology using a Carrier Sense Multi- 
ple Access/Collision Detect (CSMA/CD) access 
method (standard 802.3) ; 

e A bus topology using a token-passing access 
method (standard 802.4) 

e A ring topology using a token-passing access 
method (standard 802.5). 

In addition, the IEEE-802 subcommittee defined 
standards for Logical Link Control (LLC) within the 
data layer (802.2) and a set of network-management 
standards (802.1) for the same layer. At present, no 
available chips specifically handle 802.4 LANs. Chip 
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— LOGICAL LINK — 
CONTROL (LLC) 


PHYSICAL 
LAYER 


(SOURCE: TEXAS INSTRUMENTS INC) 


Fig I—IEEE-802 standards let you select three basic hardware 
configurations to interface the OSI data-link layer with the physical 
layer. Right now, however, you can only get dedicated IC's to handle 
PC-LAN nodes conforming to 802.3 and 802.5 protocols. 


manufacturers and users plan to adapt this standard to 
factory-automation applications. 

Table 1 gives a breakdown of the IEEE-802 LAN 
standards with respect to applications, bit rates, com- 
parative costs, and representative vendors of node 
equipment. Note that the 802.3 standard divides fur- 
ther into Ethernet (LOBASE5), Cheapernet (LOBASE2; 
it uses less expensive cables and transceivers than 
Ethernet), and StarLAN (1BASE5). 

This hierarchy of standards means that you have to 
think in terms of top-down development, especially at 
the chip level of your LAN design. In other words, the 
logical way to choose a LAN-node design is to deter- 
mine whether you want to conform to the OSI model 
and then make successive decisions about configura- 
tion, access method, data-transfer rate, cost, and, final- 
ly, features of specific products. 


One chip set for 802.5 networks 


Only Texas Instruments has attempted to implement 
the complex 802.5 token-ring protocols. Its 4M-bps 
TMS380 5-chip set, which costs $150 (100), comprises 
the 38010 communications processor, the 38020 protocol 
handler, the 38030 system interface, the 38051 ring- 
interface transceiver, and the 38052 ring-interface con- 
troller. The company jointly developed these ICs with 
IBM. 

To support engineers who want to design a LAN- 
node card with the TMS380 chip set, TI offers a range 
of development tools, including a PC/XT/AT adapter 
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Until quite recently, numerous proprietary 
networks have created a veritable Tower of 
Babel situation. 


card ($1750), development software ($875), and a test- 
wiring concentrator ($1990). These tools let you build 
prototype hardware and develop and debug upper-level 
software for your token-ring PC node. The going mar- 
ket price for completed token-ring PC/XT/AT-node 
cards is approximately $700. 

Boards of this type are now available and are instruc- 
tive examples of how to use the TMS380 set and other 
chip sets. One such board, IBM’s token-ring LAN-node 
card, incorporates the TMS380 chips and sells for $695. 
This price is comparable to the cost of today’s intelli- 
gent Ethernet/Cheapernet PC-LAN nodes, such as the 
$795 Exos-205 card from Excelan, which uses an 8-MHz 
Intel 80186 wP and an 82586 LAN coprocessor. 


IBM supports token-ring LANs 


According to TI’s LAN product manager, Rich Tem- 
pleton, OKM LAN designers will find an 802.5-type 
network attractive because it provides IBM compatibili- 
ty, works with twisted-pair PBX phone lines, and 
transfers data at 4M bps (Fig 2). One drawback is that 


the twisted-pair cabling for connecting 802.5 token-ring 
networks must be shielded, which would involve install- 
ing shielded cable. StarLAN 802.3/1BASE5 LAN 
standards employ in-place, unshielded twisted-pair (24- 
gauge) phone lines, but data-transfer rates for this 
network are limited to 1M bps. 

Templeton sees the 802.5 token-ring topology as 
providing the basis of a new generation of low-cost, 
diskless, 16- and 32-bit workstations with PC-LAN 
nodes built into the backplane. These workstations 
would have file servers that call files and programs from 
other resources in the network. The inherent versatility 
of the 802.5 specs at the chip level, with such features as 
functional addressing and regular network access, not 
only simplifies token-ring LAN-node design but also 
simplifies the task of building bridges to other types of 
LANs and to fiber-optic networks, such as the Fiber 
Distributed Data Interface (FDDI) network. 

AT&T has been actively promoting and participating 
in the development of the StarLAN standards with 
Intel and about 30 other telecomm companies, for the 
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obvious reason that StarLAN systems use the twisted 
pairs and RJ11 phone jacks already in place in conven- 
tional PBX wiring closets. Yet most industry experts 
maintain that StarLAN and token-passing ring net- 
works will occupy different applications niches and can 
coexist peacefully. 

One such person is Bob Galin, Intel’s LAN product 
manager and chairman of the IEEE StarLAN subcom- 
mittee. He believes that StarLAN and token-passing 
ring networks will be the two most prevalent LAN 
topologies for PC workstations. He concedes that, if 
your PCs use peripherals that require a high degree of 
compatibility with an IBM bus architecture, a token- 
passing ring network is the best choice, provided you 
are willing to pay the extra cost to realize IBM compati- 
bility and a high data-transfer rate in hardware. On 
behalf of StarLAN, however, Galin adds that 1BASES5 
LANs have some distinct advantages over the 802.5 
specs. For one thing, StarLAN nodes offer the Multi- 
Point Extension (MPE) option, which allows a high 
degree of downstream branching. 

Perhaps the most attractive feature of StarLAN is 
that it has potentially the lowest cost per node of all 
IEEE-802 LAN configurations. Projected costs for 


TMS38020 
PROTOCOL 
HANDLER 


Ethernet/Cheapernet transceiver IC (Intel Corp) 


nonintelligent StarLAN boards in 1987 are estimated at 
$300 in single quantities, and for less than $200 in OKM 
quantities. Within two years, these costs could easily 
drop by almost 50%, or to about $150 retail. 

But StarLAN standards are not quite final. And chip 
makers are understandably reluctant to plunge ahead 
into this relatively unfamiliar ground. Galin cautions 
that the IKEE StarLAN subcommittee has a few more 
steps to complete before the 802.3/1BASE5 revisions 
(Draft G), including accommodations to “fold in” MPE 
options, are final. Fortunately, rapid approval by the 


TRANSMIT 
TO NETWORK 


| RECEIVE 


Fig 2—You can design an entire 802.5 token-passing ring LAN that connects to PC/XT/AT nodes over twisted-pair links by using Texas 
Instruments’ TMS380 LAN-adapter chip set. All 802.5 protocols for 4M-bps data transfers are stored as firmware in the TMS38020 


protocol-handler IC. 
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i  EEEEEEEEEeGSOOoO emma ee 


The logical way to choose a LAN-node 
design 1s to to think in terms of top-down 
development, especially at the chip level of 
your LAN design. 


TELEPHONE 
JACK 


PULSE 
TRANSFORMER 


8-BIT BUS | _ 


CONTROL 


SYSCLK 


Fig 3—The network management necessary to operate a 1M-bps 
StarLAN PC node is available in a combination of Intel’s 82588 
LAN controller IC and an 8-bit pP. StarLAN (IEEE-802.3/1BASE5) 
is the newest member of the 802.3 LAN standards. You can set up a 
StarLAN using the in-place twisted-pair wiring of your PBX. 

Ee a ee ee ee 


ISO/OSI board of governors is expected early next 
year, along with acceptance of an ANSI version of the 
same standard. 

StarLAN in its simplest form is almost ideal for a 
small LAN cluster—say, four PCs and a laser printer 
connected to a database. Indeed, StarLAN provides 
the least expensive way to achieve such a cluster with 
an industry-standard LAN. More significant is the fact 
that you'll be able buy a laser printer from one vendor 
and a PC workstation from another and then daisy- 
chain the rest of your network with the MPE options as 
the need arises. In other words, you can start a simple 
StarLAN system with a radial topology in your PBX’s 
wiring closet, and you can later expand your network 
with the bus-oriented MPE options. 

Like its 802.3 cousin Ethernet, StarLAN only speci- 
fies hardware and protocols for the bottom 1% layers of 
the ISO standard. Both are essentially implementations 
based upon the CSMA/CD active protocols—active in 
the sense that the CSMA/CD medium-access method is 
one that constantly interrogates the bus for availabili- 
ty. Because Ethernet and StarLAN are medium-access 
protocols, they are transparent to any particular high- 
level OSI protocols. 

It’s worth noting that Ethernet, Cheapernet, and 
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StarLAN all conform to the Transmission Control Pro- 
tocol/Internet Protocol (TCP/IP), developed by the 
Department of Defense over the past four to five years. 
TCP/IP is similar to the OSI model at layers 3 and 4 
(Ref 5), so going with a TCP/IP-based network 
shouldn’t hinder your eventual migration to a full OSI 
system, once the full set of standards is fixed. One 
current version of TCP/IP is an extension of PC-DOS 
called NetBios/API (Application Program Interface). 


StarLAN wars: Competing chip sets 


As you may have suspected, Intel recommends its 
8-bit, 28-pin 82588 as the ideal LAN controller IC for 
your PC StarLAN node designs (Fig 3), and the 
company has even gone to the trouble of offering a 
StarLAN-node demonstration board built around this 
chip to prove the point. A handy feature of the 82588 is 
its on-chip Manchester encoder/decoder, which means 
you won't need a serial-interface IC like the company’s 
82501. You can obtain the 82588 in a ceramic DIP for 
$31.75 or in a PLCC for $34.25 (100). 

Chips and Technologies offers a CMOS front-end chip 
set comprising the 82C550 serial-interface and 82C551 
hub-controller ICs. These chips work with Intel’s 82586 
LAN coprocessor and RS-422 or -485 transceivers to 
accommodate MPE options. An on-chip antijabber func- 
tion lets you cascade as many as five 82C551 controller 
ICs to support a daisy-chained, 40-node StarLAN sys- 
tem. The company sells the 20-pin -550 and the 40-pin 
-d01 in plastic DIPs for $15.60 and $56.70 (100). 

Last August Exar Corp announced that it too will 
begin producing, in the first quarter of 1987, a 
StarLAN chip set including the bipolar XR-T82515 
transceiver and the CMOS XR-T82C516 controller, as 
part of a joint agreement with an NCR division 
(Utrecht, The Netherlands). Samples of both devices 
are available now, and estimated pricing for the chip set 
when full production starts is $15 to $20 (1000). 

Cheapernet and Ethernet are well established as 
LANs for PC-based workstations; approximately 300 
vendors sell Ethernet products. For that matter, 
Ethernet/Cheapernet LANs are preferable to Star- 
LAN when you're using the latest IBM PC/AT/RT 
workstations operating at 8 MHz or higher. For in- 
stance, a Cheapernet PC-LAN node is almost a perfect 
fit when you need 10M-bps data-transfer rates for 
high-end workstations, whereas StarLAN is best 
suited to a general-purpose (5 MHz, 1M bps) PC 
environment. 

Ethernet/Cheapernet chips are available from a num- 
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ber of sources. AMD, Intel, and National Semiconduc- 
tor supply their Ethernet/Cheapernet LAN-node ICs in 
the form of 3-chip sets comprising a LAN controller/ 
coprocessor, a Manchester encoder/decoder, and an 
interface transceiver. Keep in mind that you'll need to 
link the controller/coprocessor ICs to a 16-bit wP, such 
as an 8086, a 68000, or a Z8000, to provide enough 
processing power to handle 802.3 software protocols in 
high-end, 10-MHz PCs. 

AMD lauds the virtues of bipolar technology in the 
fabrication of Ethernet/Cheapernet IKEE-802.3 chips, 
exemplified by its Lance IC family (local-area-network 
controller for Ethernet; see Refs 6 and 7). Steve Dines, 
the company’s LAN applications director, states that 
bipolar technology is better suited to LAN ICs than 
CMOS, especially at the interface level, because bipolar 
ICs can better handle the transient overloads created 
by bus contention. 

Fabricated with its proprietary IMOX bipolar tech- 
nology, AMD’s 3-chip Ethernet/Cheapernet LAN-node 
set consists of the Am7990 Lance, the Am7992A SIA (a 


KEY: 

AUI=ATTACHMENT UNIT INTERFACE 
DTE=DATA TERMINAL EQUIPMENT 
MAU=MEDIUM-ACCESS UNIT 
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LOCAL BUS 
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Manchester encoder/decoder chip (Seeq Technology Inc) 


Manchester encoder/decoder), and the Am7996 trans- 
ceiver (Fig 4). Not only can you can tie the Lance 
directly to a 16-bit data bus, but the device also handles 
DMA control for 802.3 LAN protocols. The Lance sells 


AUI 
CABLE 


ETHERNET 
COAX 


RG58 BNC “T” 


Fig 4—Whether you’re designing a LAN node to the specifications of Ethernet or to those of its less expensive cousin Cheapernet, you can 
meet or exceed either of these 802.8 CMSAI/CD specs with the Lance fam ily of LAN ICs from Advanced Micro Devices. In the US, Ethernet and 
Cheapernet are still the most popular implementations of PC LANs using the 802.3 standards. 
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The inherent versatility of the 802.5 specs 
at the chip level simplifies token-ring 
LAN-node design and the task of building 
bridges to other types of LANs. 


MEMORY ARRAY 


MEMORY ARRAY 


MEMORY ARRAY 


Token-ring communications processor chip (Texas Instruments 
Inc) 


for $54.95, the SIA for $19.15, and the transceiver for 
$23.90 (100). Thomson Components-Mostek is a second 
source for these devices. You can also purchase the 
company’s $900 Ethernet/Cheapernet node-evaluation 
board, the PCENEBD, to test the Lance chip set or to 
implement high-level datacomm software in your PC. 

National Semiconductor uses bipolar technology to 
make its 24-pin DP8391N serial network interface (a 
Manchester encoder/decoder) and its 16-pin DP8392N 
coaxial-interface transceiver ICs. This month, however, 
the company introduced its 48-pin, CMOS Ethernet/ 
Cheapernet DP8390N LAN interface controller chip, 
which is functionally similar to the Lance. The complete 
3-chip set costs $85 (100). 


Banking on CMOS 


Intel makes a 3-chip Ethernet/Cheapernet set con- 
sisting of the 16-bit 82586 LAN controller/coprocessor 
IC, the 82501 serial interface (a Manchester encoder/ 
decoder), and the 82C502 CMOS transceiver. The -586 
and the -501 are fabricated in NMOS. You can buy the 
82586 in a 48-pin plastic DIP for $47, in a ceramic DIP 
for $50, or in a PLCC for $48.50 (1000). Both the 20-pin 
82501 and 16-pin 82502 come in ceramic DIPs and cost 
$27 (1000). 

Despite allegations that CMOS is an unreliable pro- 
cess for 802.3 chips, Intel plans to fabricate all three of 
its Ethernet/Cheapernet ICs in CMOS by the end of 
next year. The company expects to introduce its CMOS 
82C501 Manchester encoder/decoder in the first quar- 
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ter of 1987. Apparently Harris Semiconductor Corp 
and Seeq Technology agree with Intel, because they 
too are making CMOS 802.3 ICs. Seeq’s CMOS 40-pin 
8003 Ethernet LAN controller chip is functionally simi- 
lar to the 82586; the company also makes the 8023 
Manchester encoder/decoder in CMOS. The 8003 costs 
$48.85, the 8023 $44.45 (100). 

Harris sells its CMOS, 24-pin HD-15530-8 Manches- 
ter encoder/decoder (MIL-STD-1553, approved by the 
Defense Electronics Supply Center) for $128.04, as well 
as a 40-pin MIL-STD-883 version, the 2.5M-bps HD- 
15531B-883, for $237.46 (100). The company also sup- 
plies a 20-pin, industrial-grade, CMOS Manchester 
encoder/decoder, the HD-6409-9, for $9.43 (100). 

Now that the IEEE-802 standards are more mature, 
designers are asking if it makes any sense to use a 
proprietary LAN such as Corvus’s Omninet or Data- 
point’s (San Antonio, TX) ARCnet. As noted, proprie- 
tary LANs raise a real concern about a lack of hardware 
and software compatibility. On the other hand, many 
engineers question whether the IEEE-802 stardard 
really constitutes a standard at all. After all, the fact 
that Cheapernet, Ethernet, StarLAN, and token-ring 
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Mepco/Centralab 
announces a network 
with a difference. 


Local Area Network Drivers are not all 
the same. LAN Drivers from Mepco/ 


Centralab offer you two key advantages. 


First, our LAN Drivers offer you bet- 
ter electrical performance. And we 
have hundreds of satisfied customers 
to prove it. 

Second, we'll work around the clock 


to give you the fastest possible deliv- 
ery time. In fact, you can usually order 
right off the shelf. 

Mepco/Centralab LAN Drivers are 
designed exclusively for the ARCNET* 


The NBC, ABC and CBS logos are registered trademarks of the National 
Broadcasting Company, Inc., Columbia Broadcasting System, and 
American Broadcasting Company. 


*ARCNET is a registered trademark of the Datapoint Corporation. 
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network, one of the most proven ways 
to integrate terminals, printers, and 
computers. What’s more, they're TTL 
compatible, in straight or 90° leads. 

Mepco/Centralab is a leader in LAN 
Driver production. And our experi- 
ence in thick film technology ensures 
an important edge in quality. 

lf you’d like to hear more, give us a 
call toll-free at 1-800-522-7752. In 
Wisconsin, call (414) 785-6359. 

You'll like the Mepco/Centralab 
difference. 


MEPCO/CENTRALAB 


A NORTH AMERICAN PHILIPS COMFANY 
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StarLAN standards are not quite final, 
and chip makers are understandably reluc- 
tant to plunge ahead into this relatively 
unfamiliar ground. 


LANs all represent distinctly different hardware specs, 
and yet coexist within the same so-called 802 standard, 
suggests a contradiction in terms. 

For this reason, and until such time as one of the 
IEEE-802 incarnations proves dominant, many foreign 
design engineers are understandably reluctant to aban- 
don what they consider to be de facto LAN standards. 
By sheer force of numbers, Omninet leads the de facto 
standards race, claiming more than 30,000 LAN nodes 
in networks worldwide. Another proprietary LAN, 
ARCnet, has been available since 1977 and ranks as a 
strong contender for de facto imprimatur with almost 
10,000 LAN nodes, including nodes in networks from 
Nestar, Tandy, and 3M. 

Responding to the demand from foreign LAN users, 
NEC this year introduced a single-chip CMOS LAN 
controller IC for Omninet, the ~PD72005, and has 
another one, the ~1PD72105, scheduled for introduction 
in the first quarter of 1987. Both cost approximately $25 
(1000). Both chips support 4M-bps CSMA Omninet-II 
LAN nodes, which can be linked in a bus topology over 
shielded twisted-pair lines using RJ11 phone jacks (Fig 
9). And even though Omninet-II is a proprietary net- 
work, the ICs implement the first two OSI layers and 
portions of layers 3 and 4 (see Ref 8). 

Although it seems unlikely that Omninet will be 
adopted as a US standard, in Europe and Japan it may 
indeed be more important than IEEE-802 standards. 
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Fig 5—Although it’s a proprietary network, Corvus Systems’ Omni- 
net is a virtual de facto bus LAN standard in Europe and Japan. 
You'll find that this low-cost, 4M-bps network is even easier to 
implement now that NEC has introduced its single-chip design 
solution for an Omninet-II PC-LAN node, the »PD72105 LAN 
controller IC. 


Phil Belanger, director of network architecture for 
Corvus, attributes the popularity of Omninet outside 
the US to the inability of IBM to dominate foreign 
LANs, and to Omninet’s attraction as a low-cost alter- 
native to Ethernet. Furthermore, Corvus designed 
Omninet primarily for PCs from the start. 

The ARCnet token-passing PC-LAN system works 
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Jp National 
Semiconductor 


Introducing the 
worlds first monolithic 


10 amp op amp. 


It drives 1S50W into 4. And it’s 
fault tolerant. 

The new LM12 from National 
Semiconductor outdrives the average 
op amp by 1000 times, and eliminates the 
need for you to design discrete power- 
transistor circuitry and many complex 
switching schemes. 


Op Amp Current Rate \Vos(max) 
THAT’S RIGHT LMI2CIK 0A Vus_—1SmV 
IT'SIMPLIFIESYOUR DESIGNS. | jygsr a sviw ton 


The LM12 obsoletes many of the LHOIOICK 2A 10Vus  10mV 
conventional switching, protection, fault HOOK x aus On 
tolerance and thermal limiting devices 3 

LHOO61CK 0.5A 70V/us  =10mV 


youve had to use. 

Use it to simplify the design of such 
circuits as audio amplifiers, servo ampli- 
fiers and voltage regulators. The LM12s 
peak power rating of 800W makes it 
perfect for driving reactive loads. 

Only National, the Linear Leader, 
could offer you a single-chip op amp 
with so much power and versatility. 

All further enhanced by quality that's 
second to none. Our unique quality- 
assurance programs keep the reliability 
of our products at the highest levels 

in the industry. 
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But wait,theres more. 


THAT'S NOT ALT. 
THERE'S AWHOLE FAMILY 
OF POWER OP AMPS 
FROM NATIONAL. 


Typ.Max. Typ. 
Continuous Slew 


LH0041CG 0).2A 3Vus  6mV 


Innovation has always been our 


tradition. In 1966, by encouraging 

the work of bold designers like Robert 
Widlar, National introduced its first 10 
mA op amp. Recently, our LM675, a 

3 amp device, has been making the 
headlines. 


And now there's the LM12. Its 


technology on the cutting edge, still 
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spearheaded by Widlar. Only from 
National Semiconductor. 


YOU GET MORE 
INNOVATIVE FEATURES FOR 
GREATER FLEXIBILITY. 

e 150Winto 40, 
e Power bandwidth of 60k Hz 
e (+) 10A output current 
¢ Output current limiting 
¢ Output thermal protection 

The LM12 allows you greater power 
as well as greater freedom of design 
than ever before. For information about 
the LM12 or any of the other members 
of National’s family of op amp devices, 


call your National sales engineer or 
distributor today. 


VV National 
Semiconductor 


MS/23-200, P.O. Box 58090, 
2900 Semiconductor Drive, 
Santa Clara, CA 95052-8090. 
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at 2.5M bps using RG-62 coaxial cable. It has also been 
implemented in a single-ship controller IC, the 40-pin 
COM9026 from Standard Microsystems. Introduced in 
1981, the COM9026 LAN controller (Lane) was in fact 
the industry’s first single-chip LAN controller chip. 
The Lane works with the 16-pin COM9032 LAN trans- 
ceiver IC. Last April, the company began supplying the 
device in a plastic DIP for $32.80 (100), a 30% reduction 
in price over the ceramic-DIP version. 

One general-purpose controller chip—the WD2840A 
from Western Digital—conforms to no specific standard 
but helps you build proprietary 1.1M-bps token-passing 
PC-LAN nodes. This NMOS part employs dual DMA 
channels for buffer-chaining to support a frame format 
similar to IBM’s High-level Data Link Control (HDLC). 
Supplied in a 48-pin DIP, the WD2840A sells for $44 
(100). 

Whether by default, as when DEC’s VT-100 became 
ASCII, or by design, as with JEDEC packaging stand- 
ards, you can count on the emergence of an eventual, 
worldwide industry standard for PC-LAN nodes. If 
nothing else, designers and users will eventually de- 
mand a LAN standard, or simply start using one that 
makes the most sense to them. Chip makers are sure to 
follow suit. EDN 
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born in Europe 
approach to ASICs, 


A new force with new ideas and new 
capabilities. Advanced Silicon Corporation: a 
full-service custom-IC company. The industrial 
partner that can help you define your 
specification and deliver fully tested 
production-quantity ICs in just a few months. 
Enabling you to have better, more reliable 
systems earlier on the market. Simpler, quicker, 
cheaper than you think! 


Turn systems containing over 100 000 
transistors into tailor-made VLSI circuits. 
With a choice of processes and foundries i 
to fit your application exactly. < 


Let one of our < 
marketing engineers be the ¥ 
interface in translating your “\ar" 
system ideas into silicon. He'll supervise the 
design from spec to silicon — and beyond. 
Ready to adapt as market conditions dictate, 
keeping your product on the leading edge. 


The new force in ASICs is: 
Advanced Silicon Corporation (ASiC) 
Villa “Waalheuvel” Riyksstraatweg 24 af 
6574 AD Ubbergen The Netherlands“... 


GIGANTIC 


Tel: 31(0)80 228212 Telex: 48592 asic nl auicso 
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Enertec Instruments 


610 series 
logic analysers 


Ahead of the field for 


md SOFTWARE PERFOR- me VIASS STORAGE me SWITCHABLE 
MANCE MEASUREMENT INTERFACE OPTION 
— three NEW measurement Func- — a NEW facility to permit instru- — IEEE 488/RS 232 NEW option 
tions help you to improve software ment sharing pack gives you the right option for 
efficiency and reliability — for low cost maintenance of | your application 

logic boards 


We have developed these powerful options for the new 7610/C logic analyser. It is, of course, possible to update 
existing models to these new standards. This is one of the benefits of ENERTEC INSTRUMENTS’ policy of 
continuous improvement, a real guarantee to protect your investment in our products. 


For further details contact Enertec Instruments 


ENERTEC 


Schlumberger 
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ICs and Semiconductors 


Monolithic, 12-bit 574/674-type ADC 
contains on-chip sample/hold amplifier 


The HADC574Z/674Z 12-bit succes- 
sive-approximation A/D converters 
are pin compatible with industry- 
standard 574 (25-ysec) and 674 
(15-ysec) types. Moreover, the two 
monolithic devices each contain an 
on-chip sample/hold amplifier, a cir- 
cuit function that’s not available on 
other 574/674s. 

The S/H block makes use of the 
on-chip DAC’s capacitor network. 
Also integrated on the chip are the 
successive-approximation register, 
a clock oscillator, a reference, the 
input comparator, control logic, and 
3-state output buffers. The manu- 
facturer uses a bipolar-enhanced 
CMOS process called BEMOS to 


manufacture the converters. 


The BEMOS process combines 
CMOS logic with fast bipolar npn 
transistors. A laser-trimming step 
adjusts the offsets in the DAC and 
the comparator; it also trims lineari- 
ty and gain errors. Full-tempera- 
ture linearity of 12 bits ensures that 


the converter exhibits no missing 
codes. 

By using the pertinent input pin, 
you can select full-scale ranges of 10 
or 20V; a bipolar-offset pin also al- 
lows you to use the A/D converter 
with bipolar input signals. The de- 
vices operate from 5V and +12 to 
+15V supplies and dissipate 150 
mW max. The HADC574Z costs 
$26.90; the HADC674Z sells for 
$36.40 (100). 

Honeywell Signal Processing 
Technologies, 1150 Cheyenne 
Mountain Blvd, Colorado Springs, 
CO 80906. Phone (303) 577-1000. 
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32-bit floating-point CMOS chip set 
can handle graphics and image processing 


The TMC3200 floating-point ALU 
and the TMC3201 floating-point 
multiplier form an [EK KE-754-com- 
patible CMOS floating-point chip 
set. In pipeline mode, the ALU pro- 
vides throughput of 10M flops; the 
multiplier operates at 8M flops. The 
ALU’s clock rate is 20 MHz, the 
multiplier’s is 16 MHz. 

The chip set supports the TRW 
extended-range, 34-bit floating- 
point data format; the IEEE 32-bit, 
single-precision floating-point for- 
mat; and the 24-bit, 2’s-complement 
integer fixed-point format. The 
parts feature two 17-bit input buses 
and a single 17-bit output bus. A 
single pipeline register is included 
on chip. The internal accumulate 
path of the ALU is 34 bits wide. 

The chip set is suitable for appli- 
cation in graphics and image proc- 
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essing, floating-point digital filters 
and FFTs, and radar and sonar sig- 
nal processors. 

The CMOS chip set dissipates 
0.16W. The chips come in 88-pin 
pin-grid arrays. The 0 to 70°C ver- 
sions of the TMC3200 and TMC3201 


cost $124; 
sions cost $273 (1000). 

TRW Electronic Components 
Group, LSI Products Div, Box 
2472, La Jolla, CA 92038. Phone 
(619) 457-1000. 
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ICs and Semiconductors 


Self-calibrating data converters 
offer as much as 16 bits of resolution 


The CS501X Series sampling A/D 
converters provide as much as 16 
bits of resolution at throughput 
rates to 63 kHz. These monolithic 
converters offer 12- to 16-bit resolu- 
tion. All models include microcon- 
trolled self-calibration, so they ex- 
hibit +'4-LSB accuracy that’s 
independent of time and tempera- 
ture. 

The CMOS devices incorporate a 
track/hold input, microprocessor in- 
terfaces, and digital interfaces with 
3-state output buffers. The manu- 
facturer compensates for any offsets 
caused by poor threshold matching. 

The converters use a RAM-based 
calibration scheme to reset and cali- 
brate at power-up. You can control 


| CONTRO | 


the calibration or set the chip to 
calibrate itself continuously. The 
first chip in the series, the CS5012, 
is a 12-bit converter in a 40-pin 
ceramic DIP. It operates from +5V 
supplies and dissipates 150 mW typ. 

The CS5012-KC24, specified for 
sampling rates as high as 33.3 kHz, 
costs $34 (100). The -KC12 version, 
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specified for sampling rates as high 
as 62.5 kHz, costs $45 (100). 
Crystal Semiconductor Corp, 
Box 17847, Austin, TX 78760. 
Phone (512) 445-7222. TWX 910- 
874-1352. 
Circle No 662 


60-nsec RAS access time boosts 


throughput in CMOS dynamic RAMs 


The AAA2800 Series CMOS dynam- 
ic RAMs feature 60-nsec RAS ac- 
cess times. The parts, organized as 
206k x1 bits, feature a static column 
mode. After the initial row address 
is latched, this mode allows the 
memory to behave as a 512-bit RAM 
with a 25-nsee access time. This 
feature is useful in graphics systems 
and in cache-memory transfer, for 
which high bandwidth is particular- 
ly important. 

The AAA2801 possesses an en- 
hanced page mode, which allows you 
to latch the column address on the 
falling edge of CAS so that system 
pipelining of addresses can take 
place. The AAA2802 features a nib- 
ble mode that allows sequential data 
access in groups of four bits. 

The AAA2800 devices come in 
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16-pin plastic DIPs, 16-pin ceramic 
DIPs, and 18-pin plastic leaded chip 
carriers in 60-, 70-, 80- and 100-nsee 
versions. They’re also available in 
single-in-line memory modules in 
70-, 80-, 100-, and 120-nsec versions. 
Samples of the AAA2800 Series dy- 


namic RAMs cost $7 to $8. 

NMB Semiconductor Corp, 4677 
Old Ironside Dr, Suite 370, Santa 
Clara, CA 95054. Phone (408) 727- 
2636. 
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Matched parameters with 
unmatchable performance. 


Elantec’s 350 MHz quad PNP transistor arrays. 


HIGH PERFORMANCE ANALOG INTEGRATED CIRCUITS 


€ 


_ The EP2015 is pin compatible with the 
TPQ3 906 and MPQ3906 and available in 14 pin Electronics - Gerber Electronics - Hammond 
plastic and CERDIP, as well as in die form for Electronics - Intercept Electronics - Nu Horizons 


Distributed by Future Electronics ' GBL Goold 


| . Z : Electronics - Schuster Electronics - U.S. Hybrid 
d applications. With Prices as low as Supply - Wyle Laboratories - Zeus Components. 
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16-bit-slice CMOS LP outperforms 
four cascaded 4-bit-slice bipolar Ps 


The CY7C9101-30 16-bit-slice mi- 
croprocessor outperforms four 
CY7C901-23 4-bit-slice microproces- 
sors by as much as 40%, according 
to the manufacturer. The part is 
compatible with the microcode for 
the 2901 4-bit-slice wP. Further- 
more, a pin-compatible alternate 
version of the CY7C9101-30 is avail- 
able from an alternate source. 

The CY7C9101’s function is iden- 
tical to that of four cascaded (bipo- 
lar) 2901s with a 2902 carry-look- 
ahead unit. The pP uses “Me the 
power of the cascaded bipolar bit- 
slice designs. When a pipelined 
CY7C9101 system performs an add- 


with-simultaneous-shift operation, 
the system’s data-loop timing is 53 
nsec, and control-loop timing is 67 
nsec. 


The CY7C9101 is available in an 
industry-standard 64-pin plastic or 
ceramic DIP for use over the com- 
mercial temperature range (0 to 
70°C). It is also available in a 64-pin 
ceramic DIP, 68-pin LCC, or 68-pin 
pin-grid array for use over the mili- 
tary temperature range (—55 to 
+125°C). A 30-nsee commercial ver- 
sion in a plastic DIP costs $50.25 
(100); the 40-nsee version is $34.80 
(100). 

Cypress Semiconductor Corp, 
3901 N First St, San Jose, CA 
95134. Phone (408) 943-2666. 
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Analog multiplexers provide 76 dB typ 
of single-channel off-isolation at 5 MHz 


The MAX310 and -311 CMOS analog 
multiplexers can switch RF, wide- 
band video, audio, and digital sig- 
nals. The MAX310 is a 1-of-8 multi- 
plexer; the MAX311 is designed for 
2-of-8 applications. 

The MAX310 and -311 feature an 
enhanced _ series-shunt-series T 
structure that provides 76 dB typ 
(66 dB min) of single-channel off- 
isolation at 5 MHz. The devices also 
exhibit <1° phase-shift match be- 
tween channels at 5 MHz. 

The multiplexers operate from 
+4.5 to +18V supplies; when using 
+15V supplies, they accept signals 
in the —15 to +12V range. Their 
channel on-resistance is 1500. typ. 
The units guarantee break-before- 
make switching and consume 1.1 
mW. All the control inputs are com- 
patible with TTL and CMOS logic. 


154 


9 


Decoding takes place in BCD for- 
mat. An enable input simplifies cas- 
cading of the devices. 

The MAX810 and -811 are avail- 
able in 16-pin plastic or ceramic 
DIPs and 16-pin small-outline pack- 
ages. Prices range from $8 for com- 
mercial parts (0 to 70°C) to $14.40 


(100) for military parts (—55 to 
+125°C). Devices rated for industri- 
al use are also available. 

Maxim Integrated Products, 510 
N Pastoria Ave, Sunnyvale, CA 
94086. Phone (408) 737-7600. 
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The fastest monolithic 


sample-and-hold amps in the galaxy? 
As far as we know, YES! 


Choose the performance you need! 


In the fast-paced world of data acquisition, Acquisition time, 1.0 to 5 ys; droop rate, 0.05 
Harris gives you the range of sample-and-hold to 0.005 pV/ us (for 0 to 1000 pF of added 
amplifiers to cover your most exotic design re- capacitance). DC gain, 2 x 10° V/V; aperture 
quirements — from the world's fastest to the one time, 25 ns. 

with longest hold time. Choice. Performance. &! HA-2420 and HA-2425: Universal. Ac- 
Reliability. Availability. These are the reasons so quisition time, 3.2 to 500 ys, depending 
many of your fellow analog designers stay a step upon the selected droop rate — from 0.005 
ahead by specifying these Harris S/H amps: to 0.000005 pV/ps. DC gain, 5 x 104 V/V; 
M@ HA-5330: Industry’s Fastest. Acquisition aperture time, 30 ns; slew rate, 7 V/ys. 


time, 0.5 ps to 0.01%! Droop rate, 0.01 wV/pus Contact: Harris/ MHS Semiconductor Sales 
with built-in 90 pF hold capacitor; DC gain, = Ltd., Eskdale Road, Winnersh, Wokingham, 
2 x 10’ V/V; aperture time, 20 ns. Berks, RG11 5TR, England. 

M@ HA-5320: Performance Leader. For a 
wide range of 12-bit, high-speed systems. 


“So you think Harris 
sample-and-hold 
amps will improve my 
data acquisition 


FOR YOUR INFORMATION, [iia 
OURNAMEIS | \_iaon 


e 
\ 


Harris Semiconductor: Analog - CMOS Digital 
Gallium Arsenide - Semicustom - Custom 


Gg) HARRIS 
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Software-controlled DIP switch 


eliminates hand setting 


The D1290 Eliminator is a CMOS 
DIP switch that’s controlled by soft- 
ware. The switch, which comes in a 
14-pin package, replaces the equiva- 
lent of an 8-station manual DIP 
switch. The DS1209 works in con- 
junction with the DS1206 Phantom 
Interface, which allows software to 
set the switch without interfering 
with system operation. 

The DS1290 lets you choose 
whether to reprogram the switch 
settings on power-up or maintain 
the settings until an update is re- 
quired. An embedded lithium power 


source guarantees data retention 
for at least 10 years. 

Another advantage of this device 
over mechanical switches is that it 


eliminates pullup resistors. The 
DS1206 simply converts byte-wide 
data to 3-wire serial format for com- 
munication with the DS1290. The 
DS1290, which is housed in a 0.3-in.- 
wide plastic DIP, costs $1.49 
(10,000). A larger version, the 
DS1292, replaces 16 switches. It 
comes in a 22-pin package and costs 
$1.99 (10,000). The DS1206 sells for 
$0.99 (10,000). 

Dallas Semiconductor, 4350 
Beltwood Parkway, Dallas, TX 
73244. Phone (214) 450-0400. 
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16-bit CMOS FIR-filter controller cuts 
circuit complexity and power consumption 


The IM29C128 16-bit CMOS finite- 
impulse-response (FIR) filter con- 
troller provides all the data history, 
storage, and programmable filter- 
cycle control logic necessary to im- 
plement FIR filters with one to 128 
taps. 

The controller reduces circuitry 
for 128-tap (or smaller) filters hav- 
ing data paths as large as 16 bits and 
coefficients of 16 bits or more. When 
it’s used with an external filter coef- 
ficient memory of as many as 128 
words X 16 bits and a 16-bit (or 
less) multiplier/accumulator, the 
IM29C128 allows you to implement 
an FIR filter by using just three 
ICs. 

The controller provides all the 
timing and control signals necessary 
to operate the multiplier/accumula- 
tor and the coefficient memory as 
3-Sstate devices. It also has an asyn- 
chronous interface. 

The IM29C128 features an 80- 
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nsec min filter-cycle period with a 
25-MHz master clock input; it’s TTL 
compatible, and it incorporates a 
16-bit data-I/O path and a 128- 
word X 16-bit RAM. You can cascade 
several IM29C128s for longer filters 
and faster throughput. The 


IM29C128 is available in 68-pin 
PLCCs and 64-pin DIPs for $37.75 
(100). 

GE/Intersil, 10600 Ridgeview Ct, 
Cupertino, CA 95014. Phone (408) 
996-5000. 


Circle No 669 


EDN December 11, 1986 


a approach : ‘others offer wien — 
test quality. It delivers the fastest, most 


Ceniact us erie our wl oe ce VLSI 


accurate edges for all formats (not justafew). Testing is No Place for Compromise. 
And the new ACPMU offers 3 picosecond Megatest Corporation, c/o Marketing, 
precision. The MegaOne has up to 256 1321 Ridder Park Drive, San Jose, CA, 
channels with full Tester-Per-Pin resources. 95131. (408) 971-TEST. 
Each operating without restriction at 40 or 80 The MegaOne and only. 
MHz with timing on-the-fly, a million vectors 
and 3 edges per pin. 

And only the MegaOne guarantees all | 
specifications at the DUT pin, handler, or MEGATEST 
probe tip, where you need it. Performance without Compromise 


CIRCLE NO 100 
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Compression/expansion processor supports 
bit-boundary control for bit-mapped images 


The Am7971 compresses and ex- 
pands 2-tone bit-mapped images or 
documents to reduce storage re- 
quirements and data-transmission 
times for systems handling bit- 
mapped data. In contrast with the 
byte-boundary capability of its 
predecessor (the Am7970A), the 
Am7971 features two program- 
mable registers to provide bit- 
boundary control, thus allowing 
users to define document sizes to 
the nearest bit, or pixel. 

The 7971 handles page widths to 
16k pixels per line (in contrast with 
the 7970A’s 4k pixels per line), thus 
enabling it to process documents as 
wide as 3.4 feet at 400 pixels/in. It 


addresses as much as 16M bytes on 
the CPU bus and optional local-doc- 
ument-store bus. It provides 2- to 
12-MHz pixel rates with 5- and 
8-MHz clocks. 

The device compresses and ex- 
pands data in accordance with 
CCITT recommendations T.4 and 
T.6 for groups III and IV facsimile 
equipment; compression ratios can 
be as high as 50:1 (see EDN, Octo- 
ber 30, pgs 173-183). $142.86 (100) 
for a version packaged in a 68-pin 
LCC. 

Advanced Micro Devices Inc, 
Box 3453, Sunnyvale, CA 94088. 
Phone (408) 732-2400. 
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SV regulator features low dropout voltage 
and low ground-pin current at full load 


By incorporating an isolated-collec- 
tor, vertical-pnp power transistor, 
the L4941 5V/1A voltage regulator 
achieves a typical dropout-voltage 
rating of 450 mV (700 mV max) at 
full load, suiting it to use in battery- 
powered equipment or as a post- 
regulator. The dropout voltage at a 
load current of 100 mA is typically 
150 mV. In addition, the device fea- 
tures a typical ground-pin current 

of 35 mA (50 mA max) at full load. 
The regulator operates with 
input voltages as high as 16V, but it 
withstands inputs as high as 40V 
without damage. It also withstands 
reverse-voltage inputs as great as 
—15V. Line regulation specs at 5 
mV typ (25 mV max) for an input 
swing from 6 to 16V and a load 
current of 5 mA. Load regulation is 
15 mV typ (85 mV max) for a load 
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current change from 50 mA to 1A. 
You can operate the regulator with 
an output capacitor as low as 10 uF. 
Tolerance on the absolute output 
voltage is +2% when the junction 
temperature is 25°C, the input volt- 
age 14V, and the output current 5 
mA. 

The L4941 is fully protected 
against thermal overloads and out- 
put short circuits. It comes in a 
TO-220 package and costs approxi- 
mately $0.70 (100,000). 

SGS Microelettronica SpA, Via C 
Olivetti 2, 20041 Agrate Brianza, 
Italy. Phone (039) 65551. TLX 
330131. 

Circle No 560 

SGS Semiconductor Corp, 1000 E 
Bell Rd, Phoenix, AZ 85022. 
Phone (602) 867-6100. 

Circle No 672 


EDN December 11, 1986 


COOLFETs take the heat 


off Power MOSFETs. 


| When youre looking for Power 
MOSFETs that know how to beat 


the heat, look no further than the 


performance leaders: 


COOLFET™ Power 
MOSFETs from 
_ Fairchild. 


Featuring 
the lowest 
Rpsvon)! in the industry _ 
a full 20% lower. So you enjoy 
substantially less power loss, 
resulting in the coolest operation 
around. Which adds up to an in- 
crease in reliability and efficiency 


you simply can't find anywhere else. 


Whether you use them as 
drop-in replacements or for new 
designs, COOLFETs provide 
higher performance with no price 
penalty. In new designs, they call 


for smaller heat sinks. So they take 


up less space, and deliver signifi- 
cantly increased power density. 


CIRCLE NO 101 


- Fairchild 


What’s more, we've just added 16 
new COOLFETs to our broad line 
of over 300 Power MOSFETs. 
~ As with all Fairchild products, 
COOLFETs are backed by our ~ 
extensive customer service and 
support. Including fast delivery. — 
Excellent sample availability. And 
field technical specialists to provide 
any and all assistance you may need. 
To order COOLFETs, simply 
add a CF suffix to your regular IRF 
MOSFET part number. 
For more information, contact — 


rac’ COOLFETs 
sales office 


or distributor. Or call our Customer 
Information Center at 1-800- — 


554-4443. 


~ COOLFETSs from Fairchild. 
When the heat’s on, they never 
lose their cool. | 


©1986 Fairchild Semiconductor Corporation. COOLFET 
is a trademark of Fairchild Semiconductor Corporation. 
DEVICE POWER LOSS 


Standard IRF MOSFETs 
PO sCCOOLFETs 


We're taking 


the high ground. 


a ee 
FAIRCHILD 


ee oe 
A Schlumberger Company 
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Quad op-amp chip draws 2.9 mA max; 
offset voltage is less than 150 wV 


The OP-400 monolithic quad op amp 
meets or exceeds the performance 
offered by the company’s OP-07, yet 
consumes less than one quarter of 
the power (per amplifier) that the 
OP-07 consumes. The OP-400’s max- 
imum supply current is 2.9 mA for 
all four amplifiers; for the single 
OP-07, that spec is 4 mA. Compared 
with single op amps, monolithic 
quad op amps offer such advantages 
as tight parametric matching be- 
tween amplifiers. 

Input offset voltage for the 
OP-400 is 150 pV max; its input 


offset voltage drift is 1.2 pV/°C max 
over the military and industrial 
temperature ranges. The part’s 
voltage gain is 5,000,000, and its 
input bias current is 3 nA max. Its 
common-mode rejection is 120 db 
min, and its power-supply rejection 


is 115 dB. The OP-400 can drive 
loads of as much as 10 nF. 

The device is available in 14-pin 
ceramic DIPs specified for operation 
over the industrial and military 
temperature ranges. The company 
plans to offer the device in an LCC 
in the second quarter of 1987. Prices 
for the op amp are $5.75 (industri- 
al), $17.90 (military), and $23.90 
(military 8838C grade) (100). 

Precision Monolithics Inc, 1500 
Space Park Drive, Santa Clara, 
CA, 95052. Phone (408) 727-9222. 
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Hub-controller and encoder/decoder ICs 
implement LAN nodes for 1M-bps StarLAN 


The MK5030 and MK5035 ICs allow 
you to build LAN-node cards for an 
IEEE-802.3 StarLAN, a 1M-bps 
LAN that uses standard twisted- 
pair telephone wiring. Both devices 
feature automatic compensation for 
polarity reversals in the network 
wiring, which can occur inadvert- 
ently during installation. The ICs 
conform to all IEEE-802.3 require- 
ments. 

The MK5030 StarLAN hub-con- 
troller chip coordinates data trans- 
mission between network stations 
on as many as 12 radial LAN links. 
Status outputs indicate network 
data transmissions, data collisions, 
and the automatic disconnection of 
faulty stations that have entered a 
continuous-transmission (jabber) 
mode. For large systems with 
stacked network hubs, the MK5030 
incorporates an automatic pream- 
ble-generation function. This func- 
tion replaces preamble bits that are 


160 


lost when data passes through dif- 
ferent levels of a hub stack and is 
resynchronized to a new clock 
source. If necessary, you can bypass 
the resynchronization logic, so that 
multiple MK5030s appear to the 
network as a single hub. The hub 
controller operates from a 6-MHz 
clock to minimize EMI emmisions at 
the FCC and VDE test frequency of 
30 MHz, and it tolerates 167 nsec of 
jitter on the Manchester-encoded 
data transitions. 

The MK5035 Manchester encod- 
er/decoder interfaces a variety of 
MAC (Media Access Control) chips 
to the StarLAN network. In addi- 


tion to its internal collision-detec- 
tion capabilities, the device has a 
collision-detection input pin that al- 
lows you to implement external col- 
lision-detection circuitry. It also in- 
cludes the multipoint-extension 
(MPE) and station-disconnect func- 
tions employed in more advanced 
StarLAN networks. 

Both the MK5030 and MK5035 
are 5V-only CMOS ICs. The 
MK5030 comes in a 48-pin DIP, the 
MK5035 in a 20-pin DIP. The parts 
cost less than $50 and $10, respec- 
tively (OEM qty). 

Thomson Semiconducteurs, 45 
Ave de l’Europe, 78140 Velizy, 
France. Phone (1) 39469719. TLX 
240780. 

Circle No 561 

Thomson Components-Mostek 
Corp, 1310 Electronics Dr, Carrol- 
lton, TX 75006. Phone (214) 466- 
6000. 
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_ Recently, a customer called fo tell us that 
‘they installed 25,000 Aeroflex custom hybrids without a single failure. 


We weren't surprised. 


Wwe can't tell you their name. But we can of the top four custom hybrid houses in In today’s increasingly competitive 
tell you that they are a major military the country). technologies, a track record for reliability 
prime contractor. A Fortune 100 company, Wegettough customers with stringent _ is essential. For over twelve years Aeroflex 
one of the many on our client roster. requirements that interface with ourown_ has maintained an extraordinary pattern 
And in four long years, they haven't tough standards. Requirements that of creative consistency in both military 
found it necessary to reject an Aeroflex challenge us to new innovations—fresh and industrial applications. We don't just 
hybrid. Not one. Ever. concepts in video amplifiers, drivers, settle for meeting the requirements of 
That's quite arecord, But, forus, notall digital interface circuits, active filters, MIL-STD-1553, MIL-Q-9858A, MIL-STD-883 
that unusual. low-noise pre-amplifiers and more. and MIL-!-45208—we exceed them. 
Albeit we don't get accolades like this Aeroflex produces cost-effectivenew — _Unitafter unit, year after year, 
everyday. But we do getanother kindof solutions in thick and thin film technolo- For details, call 1-516-694-6700 or 
tribute to our performance. Often. gies and new packaging approaches in TWX 510-224-6417, or write Aeroflex 
We get it in reorders. And innew both hermetically-sealed all metal Laboratories, Microelectronics Division, 
customers (one of whomratesusasone cases and epoxy-sealed ceramics. 35 South Service Rd., Plainview, NY11803. 


AEROFLEX LABORATORIES IV i MICROELECTRONICS DIVISION 
Investigative minds. Innovative solutions. 


© Aeroflex Laboratories Inc. an ARX Inc. Co. CIRCLE NO 102 161 
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Intel's new military 
MG80386 microproces- 
sor is now ready for im- 
mediate deployment. 

We mean right away. 
Right off-the-shelf 
Which means you can 
quickly get your design 


into production with 
all the benefits of Intel's 
world-class manufactur- 
ing capability 

Including our 1.5 
micron CHMOS II pro- 
cess. The technology 
that provides both low 
power consumption 
and high total 
dose radiation 
tolerance (in 
excess of 100K 
RADS Si). Allowing 
you to build high 
performance, 
high radiation- 
tolerant systems that 
save space, weight and 
power. 

Best of all, you get 
steady continuity of 
supply Because CHMOS 
III is a proven technol- 
ogy that’s delivered 
hundreds of thousands 
of successful products 
for years. 

But continuity of 
supply is only half the 
story. 

Consider that the 
MG80386 is the only 
32-bit chip to provide 
complete hardware 
support for multitask- 
ing on-chip. Included 
in the CPU is a Memory 
Management Unit that 
provides support for 
virtual memory operta- 


Rate 


VHSIC 
° Functional Throughput 


¢ Radiation Tolerance 
(Total Dose) 

° Input Clock Frequency 

* Chip Density 


tions, optional on-chip 
paging and four levels 
of software protection. 
Which makes it ideal 
for military applica- 
tions that require a high 
degree of security and 
lightning-fast speed. 
Military designers 


MG80386 
3.0 x 10" Gates * Hz 
CM2 


>105 RADS (Si) 


32 MHz 


Approx. 90,000 Gates 
(275,000 transistors) 


The MG80386 gives you a blazing 3.5 to 4 MIPS with a functional 
throughput that exceeds VHSIC product performance requirements. 


will also appreciate all 
the development sup- 
port available for the 
MG80386. Like Fortran, C 
and Intel’s own ADA" lan- 
guage compiler. Which 
provides the most use- 
ful and most used lan- 
guage On easy-to-use 
development systems. 

For more information 
on the MG80386, call 
Intel toll-free: (800) 
548-4725. Or write Intel 
Corporation, Lit. Dept. 
W-324, 3065 Bowers 
Ave., Santa Clara, CA 
95051. 

And get our rapid 
deployment force fight- 
ing on your side. 


intel 


ADA is a trademark of the D.O.D. (AJPO ). © 1986 Intel Corporation. 
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Some applications require an we offer the world’s fastest 12-bit control- 


efficient instruction set and 
brute performance. 


Such as high speed controllers, 
emulators, accelerators, and the like. 

Here’s why a designer using bit-slice 
can attain performance beyond mono- 
lithic microprocessors: 


Performance = execution speed Xx 
instruction efficiency. 


Execution speed: A bit-slice CPU 
executes instructions faster than a 
microprocessor. 

Instruction efficiency: Since bit-slice 
executes a microcoded instruction set, 
you can create your own application spe- 
cific solutions. So your system executes in 
hardware where a microprocessor must 
wade through a software subroutine. 

That’s how to go where no micro- 
processor will take you. 


Here’s how to go where no other 
bit-slice will take you: 

Forget old bit-slice power and size lim- 
itations: In the past (last year!) bit-slice 
speed came with real estate and power 
penalties. 

A 16-bit-slice system needed four giant, 
power hungry 4-bit-slice chips, plus logic 
consuming more than one Amp. 

No more. 16-bit-slice on one 64-pin 
chip. In power-sipping (85mA) CMOS. 

You now have the hardware to rethink 
the high performance subsystem designs 
you need to turbo past your competitors. 

That is why we're here. We have an 
entire family of high speed, low power 
parts designed to help you build faster, 
cooler, smaller systems. 


CMOS High Speed Logic Family 


In addition to the world’s fastest 
16-bit- slice and our 4-bit-slice 
microprocessors, 


lers, the fastest 16 < 16 multipliers, and 
more high-speed CMOS circuits. Also, the 
fastest available 4-bit and 5-bit cascadeable 
FIFOs (25MHz performance). 


CMOS High Speed SRAM Family 


Featuring the fastest (15ns) 4K static 
TTL-compatible RAMs you can buy. Plus 
a variety of 15ns, 25ns, 35ns, and 45ns 
parts, too. Nibble-wide, bit-wide, byte-wide, 
ranging from 64-bits through 64K-bits. 
Low active power. Low standby power— 
many parts include auto-power-down 
when deselected. A superset of functions, 
including separate I/O, provides a design 
edge for improving overall system 
performance. 


CMOS High Speed PROM Family 


Surpassing bipolar with the /astest 
registered PROMs at % bipolar power, or 
less. Parts feature speeds to 25ns set-up, 
12ns clock-to-output; all with low CMOS 
power. Byte-wide family available in 4K, 
8K, 16K, 64K densities. Also, 8K, 16K, 64K 
non-registered available. EPROM memory 
technology permits 100% testing of data 
bits before packaging to provide optimum 
programming yields, plus windowed parts 
for the convenience of reprogramming. 


CMOS High Speed PLD Family 


Featuring 25ns HALF-power 90mA 
windowed 22V10 EPLD—the new high- 
speed re-programmable PLD standard. The 
family also includes quarter-power 45mA 
PAL® 20 parts, and 55mA PLD 24 parts, 
both available at 25ns speeds and in win- 

dows. All cells 100% functionally 
tested. All parts with up 
to 50% power savings 

over bipolar. 


ith high- 
ow-power parts, is 


speed, 


yours for a phone call. 
ATA BOOK HOTLINE: 


800-423-4440 (In CA). 
2) 2-672-2220 ri Euro a 
6) 475-3922 (In fisodel 
for Dept.C136. 


ROCKWELL 
SEMICONDUCTOR 

TECHNOLOGY DELIVERS 

1200 BPS AT 300 BPS PRICES. 


Introducing Rockwell's 
new R212AT smart 
modem device set fea- 
turing Automatic 
Adaptive Equal- 
ization. 


Rockwell 
International's 
exclusive Automatic 
Adaptive Equalization 
Algorithms automatically 
enable the modem to adapt 
to any quality of phone line. 
Even signals over poor lines are 
enhanced to ensure virtually 
error-free transmission. 

The R212AT smart modem 
device set is the most cost effective 
communications solution avail- 
able for personal computers. And 
R212AT has implemented in sil- 
icon the software necessary for 
compatability with the industry 
standard “AT” command set. This 
allows quick design-in because 
weve presolved all the “AT” dialing 
functions. It incorporates auto 
dial, auto answer and can dial 


fap peels ADAPTIVE EQUALIZATION 
rror Rate (BER) Curve 1200 bps 


Rockwell's 
Automatic 
Adaptive 
Equalization 


(Off-The-Shelf) 


1200 BPS Also available: Rockwell's R212DP. 
Ideal for remote diagnostics 
and other integral applications, it 
provides specific advantages in 
price, performance and system 
oot cost savings. 

| EPS” The R2I2DP like the 
R212AT, has automatic fall 
back to slower speeds and 
an RS232C interface. Both 
these Bell 212A and 103 
compatible device sets are 
available at any level of 
integration from devices to 
boards or customized pri- 
vate label systems. 

For ease of evaluation, 
Rockwell provides a board 
level evaluation modem for 
laboratory analysis to 
assure the performance 
and quality of R212AT and 
\\WAVAB) 

Call your local Rockwell 
tor today for off-the- 
shelf delivery of an evaluation 
board complete with a Designer's 
Guide Kit. 


Semiconductor Products Division 
Rockwell International, PO. Box C, 
M.S. 501-300, Newport Beach, 

CA 92658-8902 (800) 854-8099. 

In California (800) 422-4230. 


DTMF tones or pulses. 

The R212AT smart modem 
offers lower system cost because it 
incorporates the controller and 
analog filter circuitry required for 
modem communications in the 
device set itself This reduces parts 
count, enhances total system 


reliability and meets low power 
requirements for portable cy & bares 
applications. nternationa 


As well as operating asynchro- 
nously, the R212AT has syn- 
chronous mode operation for 
higher transmission throughput. 


...where science gets down to business 


Aerospace / Electronics / Automotive 
General Industries /A-B Industrial Automation 
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TIMING IC 


The Am2971 programmable event 
generator can be programmed to 
achieve 10-nsec resolutions between 
system timing events. The chip can 
replace counters, analog delay lines, 
and RC networks. The part features 
12 programmable, registered out- 
puts, which allow you to define as 
many as 12 independent timing sig- 
nals. It also features programmable 
control of the timing sequence for 
start and stop functions. 

The chip incorporates a 10- to 
100-MHz multiplying phase-locked- 
loop crystal oscillator and is clocked 
by an external system clock. It can 
generate the clock signals required 
by address-multiplexed dynamic 
RAMs, and it is suitable for use in 
disk-drive control and in timing con- 
trol for bit-mapped graphics. 

In a 24-pin ceramic DIP, the part 
costs $17.75 (100). The manufactur- 
er also plans to offer the chip in a 
plastic DIP, a plastic leaded chip 
carrier, and an LCC. 

Advanced Micro Devices Inc, 
Box 3453, Sunnyvale, CA 94088. 
Phone (408) 732-2400. 

Circle No 628 


DIGITAL ATTENUATOR 


The CDG4469 hybrid attenuator IC 
uses CMOS logic and level-transla- 
tion circuitry with lateral DMOS 
switches to control a ladder network 
of resistors. The IC provides 256 
levels of attenuation in 0.5-dB incre- 
ments. Added attenuation ranges 
from 0 to 127.5 dB. The device intro- 
duces 4.5-dB max insertion loss. 
The attenuator, which accommo- 
dates analog input voltages as high 
as 6V rms, has a constant input 
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impedance of 6502. The device has a 
15-MHz frequency range; it oper- 
ates from +6 to +15V supply volt- 
ages. When operating from +15V 
supplies, it dissipates 0.5 wW typ. 

All inputs to the CDG4469 have 
diodes that protect the inputs 
against damage from high static 
voltages or electric fields. The man- 
ufacturer recommends, however, 
that you restrict input voltages to 
the specified +8V absolute-maxi- 
mum rating. The circuit comes in a 
DIP configuration having 0.9-in. 
row spacing. $23.50 (100). 

Topaz Semiconductor, 1971 N 
Capitol Ave, San Jose, CA 95132. 
Phone (408) 942-9100. 

Circle No 631 


DSP IC 


For high-speed processing of trans- 
versal filter functions, the IMS- 
A100 cascadable signal-processor IC 
integrates 32 multiplier/accumula- 
tor stages on a single chip. Each 
stage is capable of multiplying 
16-bit data by 16-bit coefficients at a 
data rate of 2.5M samples/sec. For 
higher throughput, you can reduce 
the coefficient size to 12, 8, or 4 bits. 
For 4-bit coefficients, the chip’s 
maximum data rate is 10M samples/ 
sec. 

The chip accumulates its 32 stages 
of 16X16-bit multiplication to 36-bit 
accuracy. A programmable barrel 
shifter on the output of the multipli- 
er/accumulator array allows you to 
select a 24-bit word from these 36 
bits. You can cascade devices by 
coupling the 24-bit output of one 
IMS-A100 to the cascade inputs of a 
second IMS-A100. An internal 32- 
stage, 24-bit shift register correctly 
synchronizes the cascaded result be- 
fore it’s added to the 24-bit barrel- 
shifter output of the second IMS- 
A100. 

The IMS-A100 stores coefficients 
internally in two independent mem- 
ory areas, each of which contains 32 
16-bit registers that you can ran- 
domly access via the IMS-A100’s pP 
interface. A software-programma- 


ble control bit switches the two 
memory areas into the device’s mul- 
tipliers, so you can maintain one set 
of active coefficients while you up- 
date the device with a new set of 
coefficients. 

Development support for the 
IMS-A100 comprises a simulator 
that runs on the company’s IBM 
PC-based Occam development sys- 
tem. 

Fabricated in CMOS technology, 
the IMS-A100 operates from a sin- 
gle 5V supply and has TTL-compati- 
ble I/O. It comes in an 84-pin pin- 
grid array and dissipates less than 
1W. Samples cost around $500. 

Inmos Ltd, Box 424, Bristol 
BS997DD, UK. Phone (0272) 
290861. TLX 444723. 

Circle No 629 

Inmos Corp, Box 16000, Colorado 
Springs, CO 80935. Phone (303) 
630-4000. 

Circle No 630 


BIPOLAR DAC 


Fabricated with a complementary 
bipolar process, the AD568 12-bit 
DAC offers a settling time of 50 nsec 
typ to within a 0.025% error band. 
You can configure (by using jump- 
ers) full-scale output-current ranges 
of +5.12 mA and 0 to 10.24 mA. By 
using an external op amp and an 
on-chip span resistor, you can con- 
figure the converter for output-volt- 
age ranges of +5.12 and 0 to 
—10.24V. The compliance range of 
the current-output stage is typically 
+12 to —2.5V. 

Responsible for the AD568’s 
speed is the IC’s complementary bi- 
polar process, which allows the 
manufacturer to make both npn and 
pnp transistors that have gain band- 
width products greater than 500 
MHz, BVcro spees greater than 
36V, and equal hr» figures. 

Nonlinearity specs for the AD568 
comprise integral nonlinearity 
(straightness of the device’s transfer 
function, drawn through end points) 
and monotonicity. The integral non- 
linearity spec is +0.5 and +0.25 
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LSB max at 25°C for standard and 
premium-grade AD568s, respec- 
tively. Over 0 to 70°C, these specs 
are +0.75 and +0.5 LSB max. The 
model specified for —55 to +125°C 
operation specs +0.5 LSB max at 
25°C and +0.75 LSB max over 
temperature. All models guarantee 
monotonicity over the full opera- 
ting-temperature range. 

Operating from +12 or +15V sup- 
plies, the converter draws 32 mA 
typ from the positive supply and 8 
mA typ from the negative supply. 
The D/A converter’s digital inputs 
are compatible with TTL or 5V 
CMOS logic families. Housed in 
24-pin, 300-mil plastic or ceramic 
DIPs, devices in the AD568 Series 
start at $40 (100). 

Analog Devices Inc, 2 Technolo- 
gy Way, Norwood, MA 02062. 
Phone (617) 329-4700. 

Circle No 632 


25-MHz 68020 pP 

Operating at processing speeds 
greater than one million Whet- 
stones, the 25-MHz version of the 
68020 wP boasts the fastest speed 
available in a general-purpose uP. 
This 32-bit wP’s 40-nsec clock period 
translates into 12.5-MIPS perfor- 
mance when the IC operates in 
burst mode. Its sustained through- 
put averages 5 MIPS, or seven 
times the performance specification 
of an 8-MHz 68000 uP. 

The 25-MHz, 1.5-~m 68020, which 
is fabricated in single-layer metal 
with polysilicide, includes an on- 
chip instruction cache and 3-stage 
instruction pipeline. You can use the 
wP with the 20-MHz 68881 floating- 
point coprocessor, which adheres to 
the IEEE’s P754 floating-point 
specification and provides more 
than 40 floating-point functions. 

Available in a 114-lead pin-grid- 
array package, the 25-MHz 68020 
sells for $699 in OEM quantities and 
$849 in sample quantities. The 
20-M Hz 68881 floating-point coproc- 
essor costs $568 in OEM quantities; 
samples sell for $699. 
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Motorola Inc, Microprocessor 
Products Group, Box 52073, Phoe- 
nix, AZ 85072. Phone (512) 440- 
2839. 

Circle No 633 


GaAs BIT-SLICE pP 


Operating at three times the speed 
of bipolar silicon versions, the galli- 
um-arsenide (GaAs) implementation 
of the Am2900 bit-slice family of 
microprocessors can execute an in- 
struction in as little as 14 nsec. 
Developed under a_ technolo- 
gy-exchange agreement with Ad- 
vanced Micro Devices, which origi- 
nated the 2900 Series, the GaAs 
version is microcode compatible 
with the silicon version. 

The family comprises three chips. 
The VE29G01 is a 4-bit-slice micro- 
processor consisting of a _ 16- 
word X4-bit, 2-port RAM; a high- 
speed ALU; and the associated 
shifting, decoding, and multiplexing 
circuitry. The VE29G02 is a look- 
ahead carry’ generator; the 
VE29G10A is a 12-bit microcontrol- 
ler that controls the execution se- 
quence of microinstructions stored 
in microprogram memory. The de- 
vices’ I/O drivers are compatible 
with 100K ECL. 

The VE29G01 and VE29G10A 
come in 52-pin ceramic LCCs; the 
VE29G02 comes in a 28-pin ceramic 
LCC. Engineering samples of the 
VE29G02 ($225) are available with- 
in 30 days; samples of the VE29G01 
($435) and VE29G1A ($475) will be 
available in the first quarter of 
1987. 

Vitesse Electronics Corp, 741 
Calle Plano, Camarillo, CA 93010. 
Phone (805) 338-3700. 

Circle No 634 


FIFO MEMORY 


The MV61902 and MV61903 are 
1kx9-bit, 10-MHz FIFO memories. 
The MV61902 incorporates FIFO- 
full and FIFO-empty flags, and the 
MV61903 features parity logic. The 
MV61903’s parity logic checks pari- 


ty on 8-bit input data and creates a 
parity bit for output data. Both 
FIFOs feature a register—called a 
“dipstick” register—that allows you 
to program the amount of data 
shifted into the FIFO before the 
Dipstick flag output becomes active. 

The FIFOs, each employing a 
dual-port RAM architecture, have 
independent shift-in and shift-out 
clocks. Separate input and output 
registers in the data path respec- 
tively feature a 0-nsec data-hold 
time and a 25-nsec max shift-out to 
data-valid delay. You can cascade 
the FIFOs in width and depth or 
use their asynchronous 3-state out- 
put-enable pins to multiplex data 
between parallel devices for faster 
FIFO systems. 

The CMOS devices operate from 
one 5V supply and consume 250 mW 
max. Operation spans —40 to +85 
°C. The parts are available in ce- 
ramic or plastic 28-pin DIPs. 
MV61902, $55; MV61903, $60 
(1000). 

Plessey Semiconductors Ltd, 
Cheney Manor, Swindon, Wilt- 
shire SN2 2QW, UK. Phone (0793) 
36251. TLX 449637. 

Circle No 638 

Plessey Semiconductors, 3 
Whatney, Irvine, CA 92718. Phone 
(714) 951-5212. 

Circle No 639 


wPs AND SOFTWARE 


The Accel family of VLSI pro- 
cessors and software tools combines 
the software-development ease of 
general-purpose microprocessors 
with the performance of discrete, 
microprogrammable bit-slice com- 
ponents. The CPUs provide speeds 
of 5 MIPS and 10M flops. 

The Accel Series comprises three 
elements. The first element, a com- 
plete software-development system, 
consists of high-level C, Fortran-77, 
and Pascal compilers, profilers, as- 
semblers, linkers, debuggers, and 
simulators. The second element is a 
series of CMOS-processed VLSI de- 
vices that accommodate the Accel 
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Not just another face 


in the crowd. 


[.5, Military Gate 


The UTD family from UTMC sets 
itself apart from the crowd. It’s 
attracting attention with high speed 
and density wrapped into a rugged 
gate array designed specifically for 
military and aerospace applications. 
By specifying our UTD 
family, your system will stand out 
with performance advantages made 
possible by 1.25 effective 
channel length and sub-nanosecond 
gate delays. And you have more 
than 11,000 useable gates with our 
patented continuous-column 
architecture making it one of the 
densest 1.5y military arrays 
available. 
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The UTD series uses proven 
double-level-metal CMOS tech- 
nology and is screened to selected 
tests in MIL-STD-883C. 

This family is available for 
design now using UTMC’s 
proprietary VAX™-based 
HIGHLAND™ CAD system. And, 
we offer our design tools free of 
charge when you design with our 
gate arrays. 

At UTMC, we recognize your 
individual needs and support them 
with fully-equipped design/service 
centers and applications experts 
in Boston, Los Angeles, and 
Colorado Springs. 
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dy. 


Take a closer look at our 
1.5. CMOS military gate array. 
We’re not just another pretty face. 


Product Marketing 
United Technologies 
Microelectronics Center 
1575 Garden of the Gods Road 
Colorado Springs, Colorado 80907 
1-800-MIL-UTMC 
Boston Design Center 

(617) 890-8862 
Los Angeles Design Center 

(213) 338-0008 


QW UNITED 

Si TECHNOLOGIES 
MICROELECTRONICS 
CENTER 
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software. These processors use an 
architecture that’s similar to a mi- 
eroprocessor in its high-level-lan- 
guage support and similar to a mi- 
croprogrammed bit slice in its wide 
instruction word. The processors 
execute integer multiply/divide and 
floating-point add/subtract/multi- 
ply/divide operations in silicon hard- 
ware, as opposed to using micro- 
coded programs. 

Two of the Accel processors will 
be available in January 1987: the 
$600 (100) Model 8000-80 and the 
$1000 Model 8032-80. Both have 
32-bit data memories; the 8032-80, 
however, is a floating-point CPU 
that has a 64-bit code memory, vs 
the 8000-80’s 32-bit memory. The 
8000-80 is an integer-processing 
unit that’s useful for logic simula- 
tion, AI processing, or general-pur- 
pose computing. The 8032-80 CPU 
provides 5-MIPS and 10M-flops sin- 
gle-point, floating-point processing 
for 3-D graphics and DSP applica- 
tions. The third processor, the 8064- 
80 ($1500) will be ready in June 
1987. It will provide the same speed 
as the 8032-80 does and will perform 
double-precision, floating-point pro- 
cessing. 

The third element in the Accel 
family is a software-development 
system. Based on an IBM PC/AT 
platform, the system has a board set 
that includes an Accel processor, 4M 
bytes of program RAM, and code 
and data caches. The $10,000 sys- 
tem, which will be available in Janu- 
ary 1987, includes a resident moni- 
tor and debugger to aid in software 
development. 

Weitek Corp, 1060 E Arques Ave, 
Sunnyvale, CA 94086. Phone (408) 
738-8400. 

Circle No 635 


WIDEBAND AMPLIFIER 


The NE5205 wideband amplifier is a 
4-terminal, fixed gain, noninverting 
amplifier with a 3-dB bandwidth 
from de to beyond 600 MHz. You can 
use the device with 50 or 750 
sources and loads. The VSWR on 
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the input or the output is less than 
1.5 over the entire 3-dB bandwidth. 

The amplifier requires no exter- 
nal compensation, and it operates 
from one 6V supply, typically draw- 
ing 25 mA of supply current. It’s 
available in an 8-pin small-outline 
package for surface mounting, in a 
4-lead TO-46 metal case, or in a 
plastic or ceramic DIP. In the TO-46 
and plastic-DIP versions, the device 
is available for operation over mili- 
tary temperature ranges. The 
TO-46 version has a case grounding 
pin, which allows you to extend the 
upper 3-dB point to 650 MHz. $2 
(100). 

Philips Elcoma Div, Box 523, 
5600 AM Eindhoven, The Nether- 
lands. Phone (040) 757005. TLX 
51573. 

Circle No 640 

Signetics Corp, 811 E Arques 
Ave, Sunnyvale, CA 94088. Phone 
(408) 991-2000. 

Circle No 641 


8-BIT ADC 


The ZN437, an 8-bit, 8-channel 
data-acquisition system in a 28-pin 
IC, comprises an 8-channel analog 
multiplexer, an 8-bit A/D converter, 
and an 8X8-bit RAM. The device 
has a wP interface, which allows you 
to program the system and to inter- 
rogate the results of channel conver- 
sions stored in the RAM. You can 
program the device to execute sin- 
gle-shot or continuous conversions 
on a selected input channel, to per- 


form a single conversion on all eight 
channels, or to convert on all eight 
channels continuously. 

Two versions are available; one 
specs a +’4-LSB linearity error, the 
other +1 LSB. The corresponding 
differential linearity error specs are 
+% and +1 LSB, respectively. The 
multiplexer’s analog inputs accept 
—0.5 to +3.5V and have a bias cur- 
rent of 10 nA. 

The ZN487 requires a 5V positive 
supply, a —2 to —30V supply, and 
an external voltage reference be- 
tween 1.5V and 8V. It typically 
draws 45 mA from the 5V supply. 
Available versions operate over 
commercial or military temperature 
ranges. £8.20 (100) for a commer- 
cial-grade, +1-LSB version. 

Ferranti Electronics Ltd, Fields 
New Rd, Chadderton, Oldham, 
Lancashire OL9 8NP, UK. Phone 
061-624 0515. TLX 668038. 

Circle No 636 

Ferranti Electric Inc, 87 Modu- 
lar Ave, Commack, NY 11725. 
Phone (516) 543-0200. 

Circle No 637 


SOS GATE ARRAYS 


Targeted for applications requiring 
enhanced’ radiation hardness, 
MA9000 Series gate arrays are fab- 
ricated using HSOS-III, a 3-um 
SOS technology. To ease routing, 
the arrays feature two levels of met- 
allization with an 8-u~m metal pitch. 
Versions are available with either 
2500 or 4000 gates and as many as 
102 bond pads. The typical gate 
delay is 1.7 nsec, and the typical 
toggle-frequency capability of flip- 
flops is 50 MHz. Power dissipation 
amounts to 2 wW/gate/MHz. 

The gate arrays can withstand a 
total radiation dose of greater than 
10° rad and an upset dose-rate radia- 
tion level of greater than 10! rad/ 
sec. Single-event upsets amount to 
soft errors of about 1.910’ errors/ 
bit/day, and the arrays withstand 
neutron densities in excess of 10” 
neutrons/cm?’, 

A 2500-gate device in an 84-pin 
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pin-grid array costs approximately 
£120 for a commercial-grade part or 
£230 (100) for a military-grade part. 
Marconi Electronic Devices Ltd, 
Lincoln Industrial Park, Dodding- 
ton Rd, Lincoln LN6 3LF, UK. 
Phone (0522) 688121. TLX 56380. 
Circle No 642 
Marconi Electronic Devices Inc, 
80 Smith St, East Farmingdale, 
NY 11735. Phone (516) 756-1900. 
Circle No 643 


DRIVER IC 


The IP3D10 is a 4A driver suitable 
for driving stepper motors or other 
inductive loads from supplies as 
high as 50V. It has an H-bridge 
output stage, which includes inte- 
gral voltage-spike-suppression di- 
odes. TTL-compatible control in- 
puts with a separate ground return 
pin improve noise immunity and 
allow operation from TTL elements 
in split-supply applications. A sepa- 
rate Vcc supply pin allows you to 
operate the driver’s control logic 
from a 5V supply to reduce power 
consumption. Other features of the 
driver include internal thermal over- 
load and crossover-current protec- 
tion. 

The device is specified over the 
full operating temperature range of 
0 to 70°C, and it has a fully specified 
reverse-bias safe operating area. It 
comes in a power SIP. IP1D10 and 
IP2D10 versions, with operating 
temperature ranges of —55 to 
+125°C and —25 to +85°, respec- 
tively, are under development, with 
planned versions capable of switch- 
ing 80V loads. £8.50 (50,000). 

Integrated Power Semiconduc- 
tors Ltd, MacIntosh Rd, Kirkton 
Campus, Livingston EH54 7BW, 
UK. Phone (0506) 416416. TLX 
727360. 

Circle No 644 

Integrated Power Semiconduc- 
tors, 2727 Walsh Ave, Suite 201, 
Santa Clara, CA 95051. Phone 
(408) 727-2772. 

Circle No 645 
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I/O PROCESSOR 


The UPI-452 programmable I/O 
processor acts as an interface be- 
tween a high-speed wP and slower 
computer peripherals or data-com- 
munication devices. The VLSI com- 
ponent incorporates a buffer that 
lets the host processor communicate 
with peripherals in bursts of data 
rather than a byte at a time. 

On a single chip, the I/O processor 
combines a 128-byte, 2-channel bidi- 
rectional FIFO buffer; a 2-channel 
DMA _ processor; an _  8k-byte 
EPROM; 256 bytes of RAM; and an 
MCS-51 microcontroller with 40 
programmable [/O lines. 

The on-chip FIFO buffer provides 
asynchronous, bidirectional trans- 
fers over its slave interface at 
speeds as great as 2.5M bytes/sec. 
For maximum decoupling of the in- 
terface, you can program the size 
and threshold of each of the two 
FIFO channels. The buffer supports 
three slave-bus-interface hand- 
shaking methods: DMA, interrupt, 
and polled. The EPROM and ROM- 
less versions of the UPI-452 are 
available now in 68-lead pin-grid 
arrays (PGAs). EPROM versions, 
$70 (1000); ROM-less versions, $30 
(1000). 

Intel Corp, Department W-319, 
3065 Bowers Ave, Santa Clara, CA 
95051. Phone (916) 351-5173. 

Circle No 522 


NOVRAMs 


The CAT22C12 1024-bit CMOS stat- 
ic RAM is organized as 2564 bits 
and limits current to 50 mA active 
and 30 pA standby. The CAT22C10, 
a 256-bit static RAM, organized as 
64x4 bits, features 40-mA active 


current and 30-wA standby current. 

Both devices contain internal 
EEPROM arrays that provide bit- 
by-bit backup for the RAM arrays. 
The parts can retain data for more 
than 10 years, and they can perform 
more than 10,000 store cycles, the 
manufacturer claims. The RAMs 
can support unlimited recall, read, 
and write operations. 

The RAMs also contain internal 
false-store-protection circuitry, 
which prevents any store operation 
from occurring when Vcc is less than 
3.5V. Other internal circuitry per- 
forms an automatic recall operation 
on power-up. Both devices are TTL 
compatible and come in 18-pin 
JEDEC - approved packages. 
CAT22C12 (200-nsec version), 
$14.87; CAT22C10, $5.65 (100). 

Catalyst Semiconductor Inc, 
4051 Burton Dr, Santa Clara, CA 
95054. Phone (408) 980-9144. 

Circle No 523 


CONTROL ICs 


The SG1846/1847 control ICs are 
pin-for-pin replacements for the 
UC1846/47 line. The manufacturer 
claims that the devices improve line 
and load regulation over those of the 
UC1846/47 parts. The ICs feature 
automatic feed-forward compensa- 


tion and programmable pulse-cur- 
Continued on pg 174 
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CMOS packaging 


Now you can get RCA world-class CMOS chips 


in your choice of surfa 


For increased board density, lower lead 
inductances (for increased speed) or lower 
manufacturing costs, consider surface 
mounting. RCA offers a broad range of 
CMOS ASICs and standard ICs in three dif- 
ferent families of surface-mount packages. 

Small-outline (SO) packages. 


Except for the “gull-wings’ that make it 
Surface-mountable, the SO package is like a 
miniature DIP. A major advantage of the SO 
package is its small footprint (50-mil lead 
centers vs. the 100-mil lead centers of a DIP. 

RCA offers two SO body widths: 150-mil 
for 8, 14 or 16 leads; and 300-mil for 16, 20, 24 
or 28 leads. Both meet JEDEC standards. 

Plastic chip-carriers (PCC). 


For well-protected leads and a minimum- 
sized package, RCA offers the square PCC 
with “J-bend” leads on all four sides. Initial 
PCC’s offer lead counts of 28, 44, 68 and 84. 

All RCA PCC package dimensions con- 
formto JEDEC standards. 

Ceramic leadless-chip-carriers. 

For applications requiring the highest 
reliability, these packages are screened to 
MIL-STD-883, Method 5004 Classes S and 
B format. 

RCA leadless-chip carriers are hermeti- 
cally sealed, square, three-layer ceramic. 
They're available with terminals spaced on 
40-mil centers (24, 32 or 64 terminals) or 
50-mil centers (20, 28 or 44 terminals). 

Start saving with surface mount. 

For the circuits you need in state-of-the- 
art packaging, call your RCA sales office or 
RCA stocking distributor. Or write: RCA Solid 
State, Box 2900, Somerville, NJ 08876. 
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rent limiting. When you use the ICs 
in power supplies that operate in 
parallel or are in the push-pull con- 
figuration, the ICs provide automat- 
ic symmetry correction. 

The devices also feature a differ- 
ential current-sense amplifier with 
a wide common-mode range, double 
pulse suppression, 200-mA totem- 
pole outputs, a +1% bandgap refer- 
ence, undervoltage lockout, soft- 
start and shutdown capabilities, and 
500-kHz operation. 

The military version (SG1846J) 
operates over —55 to +125°C, is 
built to MIL-STD-883B specifica- 
tions, and comes in a 16-pin ceramic 
DIP. The lowest priced version, an 
SG1846 in a 16-pin plastic package, 
costs $3.40 (100). Delivery, eight to 
12 weeks ARO. 

Silicon General, 11861 Western 
Ave, Garden Grove, CA 92641. 
Phone (714) 892-5531. TWX 910- 
596-1804. 

Circle No 524 


16-BIT FIFO 


The PD82C116 is a 16X16-bit bidi- 
rectional FIFO memory designed 
for use in high-speed interprocessor 
communication. The part uses an 
internal 17-bit word; the seven- 
teenth bit contains framing and con- 
trol information. The CMOS device 
replaces the small word-width 
FIFO memories that 16-bit inter- 
faces typically require. 

The C116 comes in a 48-pin ce- 
ramic or plastic DIP. In a plastic 
DIP, the part sells for $20 (1000). 

Pacific Microcircuits Ltd, 240 H 
St, Blaine, WA 98230. Phone (800) 
663-5015; in WA, (604) 536-1886. 

Circle No 525 
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MOTOR CONTROLLER 


The IP3MO5 is a semicustom, mask- 
programmable, 3-phase brushless 
de motor controller that you can 
configure through the final metal 
layer to suit your requirements. The 
control and drive section includes a 
linear current-control frequency- 
locked loop. The device also incorpo- 
rates a reference-divider frequency 
detector, a loop filter, current-con- 
trol amplifiers, open-collector or dif- 
ferential Hall-effect amplifiers, com- 
mutation logic, push-pull motor 
drivers, flyback diodes, thermal 
shutdown, and user-defined logic 
I/O. 

The part’s linear current-mode 
control is specified at 1.5A, 2.5A, or 
4A. The IP8MO5 requires 12V and 
5V supplies. It dissipates 8W at an 
ambient temperature of 25°C and 
50W at a case temperature of 25°C. 
Its maximum junction temperature 
is 150°C; thermal resistance of the 
package is 1°C/W. $6 (25,000). 

Integrated Power Semiconduc- 
tors Ltd, MacIntosh Rd, Kirkton 
Campus, Livingston EH54 7BW, 
UK. Phone (0506) 416416. TLX 
727360. 

Circle No 526 

Integrated Power Semiconduc- 
tors Ltd, 2727 Walsh Ave, Suite 
201, Santa Clara, CA 95051. Phone 
(408) 727-2772. 

Circle No 527 


DATA SEPARATOR 


The FDC92C36 floppy-disk-data 
separator is a CMOS pin-for-pin re- 
placement for the company’s earlier 
FDC9216 floppy-disk-data separa- 
tor. The FDC92C36 can recover 
data with an error rate of less than 


one error for every billion bits read, 
according to the manufacturer. The 
part provides the sort of data sepa- 
ration required by quad-density 


(IBM PC/AT-type) 
drives. 

The IC employs a 16-bit cell-di- 
vide algorithm that improves the 
soft error rate over that of previous 
designs. This algorithm compen- 
sates for both the bit shift caused by 
drive-speed variations and the bit 
jitter caused by mechanical and 
magnetic-flux effects. The data sep- 
arator maintains a brief history of 
data as it comes from the disk. It 
uses this information to differenti- 
ate long-term variations (such as 
those caused by changes in drive 
speed) from random effects such as 
bit jitter, and it compensates for 
each separately. 

A companion’ part, the 
FDC91C36, is identical to the 
FDC91C26 except that its SEPD 
output is inverted. Both devices are 
fabricated in 2-um CMOS and draw 
less than 20 mA from one 5V sup- 
ply. They are available in 8-pin plas- 
tic DIPs and cost $7.50 (100). 

Standard Microsystems Corp, 35 
Marcus Blvd, Hauppauge, NY 
11788. Phone (516) 273-3100. 

Circle No 528 


floppy-disk 


EEPROM MODULE 


The 685C31 EEPROM module con- 
tains 8kx8 bits of CMOS static 


RAM, an  8kx8-bit CMOS 
EEPROM, an Intel 80C31 wP, and a 
logic-control unit on a single 40-pin 
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10 has 10,000 


silicon solutions 


Who will paint 
standard or modified 
linear IC’s purple, form 
the leads to your spec, 
test them any way you 

wish, build them 
in a QPL plant to 
883B, Rev. C and 
Class S, package 
~ them in SOIC, LCC, 
and PLCC packages? 
Who will use hybrid tech- 
nology, screen to cus- 
tomer specifications, or 
modify an existing design? 
The General will. That’s who. 
More than 10,000 customer 
specific products including voltage regulators, 
pulse width modulators, protection circuits, 
operational amplifiers, core memory interface 
circuits, power drivers, power output stages, and 
transistor arrays have been built for our customers. 
We have built them to meet the most exacting 
needs and criteria. We test them to military 
or commercial temperature requirements. 


Customer Specific Parts Are Half Our Business. 
From special labeling to full custom linear, 
you can depend on us to meet your exact needs. 


Well work with you all the way. And we'll work 
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on file? 
The General. 


fast. Look to us for full custom IC's for automotive, 
motor control, power supply and military appli- 
cations. Look to us for integrated power, high 
speed logic, and fast accurate linear circuits. 
They're the heart of our custom design and fabri- 
cation capabilities. Packages include DIPs to 40 
pins, TO-3, 39, 66, 96, 99, 100, 101, 220, flatpack, 
PLCC, LCC, and SOIC. 


Ask For Our Capabilities Brochure. 

Silicon General 
engineers work 
with you to care- 
fully define a cus- 
tom specification. 
You can get the 
ball rolling by 
writing for a copy 
of Capabilities 
Brochure. Please 
write Silicon General, 11861 Western Ave., 
Garden Grove, CA 92641. Phone (714) 898-8121. 
TWX 910-596-1804. FAX (714) 893-2570. 


SILICON 
GENERAL. 


A Sampling of Silicon General Specials. 
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DIP. The microprocessor operates 
at 3.5 to 12 MHz from a 5V+10% 
power supply. A military version of 

the 685C31 costs $1100 (100). 
Electronic Designs Inc, 35 South 
St, Hopkinton, MA 01748. Phone 

(617) 435-9077. TLX 948004. 
Circle No 529 


DIODES 


The DSK16 fast-recovery diodes 
each consist of two diodes with a 
common cathode in a TO-220 pack- 
age. These chips are fabricated with 
a glass-passivation process. The di- 


odes, which are intended for use in 
switching power supplies, are rated 
at an average of 9A per diode at 50 
to 200V, and they recover in 50 nsec. 
They cost $1.20 to $1.85, depending 
on voltage and quantity. Delivery, 
six weeks ARO. 

Brown Boveri Power Semicon- 
ductors, RMC Power Semiconduc- 
tor Div, 2150 W 6th Ave, Broom- 
field, CO 80020. Phone (303) 


469-1883. TLX 299745. 
Circle No 530 


LOW-OFFSET OP AMP 


The MAX-400 bipolar op amp has 
the lowest offset voltage available in 


a non-chopper-stabilized op amp, 
the manufacturer claims. The op 
amp’s maximum offset voltage is 10 
wV at 25°C. The MAX-400 also of- 
fers a guaranteed maximum offset 
voltage drift of 0.3 pV/°C. The 
part’s open-loop gain is 500,000 min, 
and its CMRR is 114 dB. Its operat- 
ing voltage is +3 to +18V. 

The MAX-400 comes in an 8-pin 
plastic or ceramic DIP and an 8-pin 
TO-99 package. In a plastic DIP, the 
part comes only in the commmercial 
grade. In the ceramic DIP and the 
TO-99 package, the part is available 
for use over the commercial (0 to 
70°C), industrial (—40 to +85°C) 
and military (—55 to +125°C) temp- 
erature ranges. The plastic-DIP 
version costs $6; the military TO-99 
version sells for $17.40. 

Maxim Integrated Products, 510 
N Pastoria Ave, Sunnyvale, CA 
94086. Phone (408) 737-7600. 

Circle No 531 


Ferrantis new ZNIOI1IQ SCSI chip is already making a lot of noise with design engineers 
Because it can drive up to 8 SCSI devices plus 2 sets of terminators...because it . 
reduces board sizes and lowers costs...and because the ZNIO11Q includes individually- 
grounded drivers for the 18 bus lines— which quarantees noise immunity. In most : 
instances, interference is completely eliminated. 

There's more. The ZNIO1I1Q eliminates the need for external drivers, functions from a 
single main CPU port and assures universal host/ peripheral plug compatability. 

Other features include: * Conforms to current ANSI and ANSC draft proposals * Com- 
patible with all popular microprocessors and DMA controllers ¢ Programmable as initi- 
ator and/or target ® On-chip SCSI receivers and 48mA open collector buffer drivers 
¢ Automatic SCSI handshake control © Standard SCSI connector compatible pinout 
e Arbitration delays defined by external clock (4 to 6MHz or 8 to 12MHz). 


FERRANTI 


semiconductors 


Sales Headquarters located in: 


U.S.A., Commack, NY, 516-543-0200; U.K., Manchester, 061-624 0515: 
_ W. Germany, Munich, 089-236 8040; Australia, Alexandria (02) 698 5, 
Sweden, Stockholm, 08-52 07 20; Belgium, Antwerp, (0) 5/542.62 
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INFORMATION IN AN INSTANT! 


EDN and EDN News offer you the fastest system ever 
to retrieve additional product information from an 
advertiser. 

It’s called REACT, for Cahners Reader Action Service. 
And it allows you to receive in minutes what used to 
take weeks. 

All you do is look for the toll-free REACT phone number 
appearing in ads in EDN and EDN News. Then call the 
number from your modem-equipped personal com- 
puter or terminal. 

You'll be shown product descriptions, price lists, and 
technical specifications right on your computer 
screen. Plus you can access this data 24 hours a day, 
Seven days a week for up to 15 minutes without 
charge. 

REACT enables you to respond to an advertising mes- 
Sage after reading it and to receive the additional infor- 
mation you want immediately. 

The next time you see an ad that interests you, all you 
have to do is REACT. 


G Ao we N LER S 


UINMREADER 
ACTON I» 


LETS YOU RETRIEVE DETAILED PRODUCT 
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For industrial inspection 
and document scanning, you want 
an image sensor that has everything. 


And above all, you want speed. With output taps every 128 diodes, 
EG&G Reticon’s D Series Tapped High-speed CCPDs™ can operate at 
effective sampling rates of up to 240 MHz — the highest speed of any 
standard commercial image sensor. 


The D Series devices not only have the low noise and high dynamic 
range (5000:1) you’d expect from CCDs but they also have several unique 
features: smooth spectral response, anti-blooming circuitry, and diode reset 
capability, allowing you to synchronize scanning with a strobe light or 
other event. 


To get complete information on the D Series and many other 
image sensing products we have to offer— for non- 
contact inspection, page and character scan- 
ning, robotics, or spectroscopy — contact 


EGSGG Reticon. 


D Series Tapped 
CCPDs include the 
RL1282D, RL1284D, and 
RL1288D, with 256, 512, and 
1024 photosites, respectively. D Series 
Linear CCPDs include the RLO256D, 

RLO512D, RL1024D,and RL2048D, with 
256, 512, 1024, and 2048 photosites, respectively. 


EG&G Reticon 345 Potrero Ave., Sunnyvale, CA 94086 (408) 738-4266 TWX 
910-339-9343 or Boston (617) 745-7400; Japan 03-343-4411; England (0734) 
788666; Germany (089) 92692-666. 


EG:eG RETICON 


WHERE VISION AND TECHNOLOGY MEET 
CIRCLE NO 113 


AmS556A 
Hard Disk Controller 


DISK CONTROLLER 


The Am9580A hard-disk controller 
features on-chip dual-sector buffers, 
a DMA controller, and a 16-bit 
CPU. The controller’s 15M-bit/sec 
serial-data-transfer rate and dual- 
sector buffers allow no sector inter- 
leaving, which reduces file-access 
time. The sector buffers are pro- 
grammable for sector sizes of 128, 
256, and 512 bytes. 

The device features several error- 
detection and -correction schemes, 
including the Reed-Solomon algo- 
rithm. According to the manufac- 
turer, the Am9580A is the first 
available device in a chip set that 
also includes the Am9582 disk-data 
separator. The part is suitable for 
use with a range of disk interfaces, 
including the ST506 and ST412. The 
9580A costs $63 (100) and comes in a 
68-lead LCC. 

Advanced Micro Devices Inc, 
Box 3453, Sunnyvale, CA 94088. 
Phone (408) 732-2400. 

Circle No 532 


PO ee 


LOGIC ARRAY 


The XC2018-70 1800-gate logic-cell 
array features 1800 gates and 
70-MHz operation. The devices, 
which are fabricated with CMOS 
static-cell technology, are sup- 
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So, Is There a Real ASIC 
Second Source Setup in the Picture? 


(Hint: Raytheon’s RL7000 and LST Logic’s LL7000 are like . . .) 


There’s been a lot of wishful thinking 
about an active, genuine, semi-custom 
logic array second source. For very 
good reasons, but without a very 
good solution. Now, the right people, 
technology, and systems have been 
brought together. Raytheon and LSI 
Logic. It’s happening. 


(1 Complete and identical: Long term 
maintenance and bilateral updates of 
well-known LDS™ front and back 
end software. The same methodology. 
The same libraries, logic design, 
physical design, testing. Identical. 


LL7000 and LDS are trademarks of LSI Logic Corp. 
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L) The Right Product: According to 
the marketplace, 7000 Series is the 
leading choice in 2-micron HCMOS 
logic. Now, with a full-on second 
source, 7000 Series is the ASIC 
standard. 


CO It’s Happening: Raytheon has over 
ten years of logic array experience. 
LSI Logic has over five. Real time, in 
the market, with real products. 


1 Now: You ought to can the apples 


and oranges routine. Call Raytheon 
for a real ASIC matchup. 


CIRCLE NO 114 


Raytheon Company 
Semiconductor Division 

350 Ellis Street 

Mountain View, CA 94039-7016 
(415) 966-7716 


Access to the right technology 
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FLOPPY anp 
WINCHESTER 
CONTROLS 


FA 


Thought conversion . .. the right way 
from Cherry Semiconductor. 


Am, 


™ 


since 1982, CSC has designed and shipped custom, semicustom, and standard 
integrated circuits for Winchester and floppy disk drive control, incorporating the 
most advanced technology. Continuing this commitment, Cherry Semiconductor 
is developing innovative new, low-noise chips for thin-film heads, read data pro- 
cessors, and other Winchester applications. 


Winchester Disk Floppy Disk 
CS-117 Winchester Read/Write Circuit (2-, 4-, and 6-CH) CS-279 — Logic Circuit and Stepper Motor Driver 
CS-101A Servo Preamp CS-283 Write Control/Head Driver 
CS-116 | Low-Noise Servo Preamp CS-570 2-Channel Read/Write 
CS-3609 Micro Power Winchester 4-CH Read Preamp/ CS-3470A Read Amplifier System 
Write Driver CS-3471 Write Control 


CS-3220 Spindle Motor Controller 
CS-3221 Spindle Motor Controller 
CS-4002 Burst Servo Controller 


CHERKY ¢) sexiconDUCTOR 


CHERRY SEMICONDUCTOR CORPORATION 2000 South County Trail, East Greenwich, RI 02818 (401) 885-3600 
Fax no. 401-885-5786 Telex no. WUI 6817157 
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ported by the company’s Xact devel- 
opment system and Xactor real- 
time in-circuit emulator. 

As with previous devices in this 


line, the XC2018-70 comprises three © 


types of configurable elements: I/O 
blocks, logic blocks, and intercon- 
nection paths. You can configure the 
final arrangement of all these 
blocks. $69.25 (100). 

Xilinx, 2069 E Hamilton Ave, 
San Jose, CA 95125. Phone (408) 
599-7778. 

Circle No 533 


TRANSISTORS 


The SDT 99501-04, STD 99901-04, 
and STD 99701 are high-voltage, 
high-current planar power transis- 
tors that come in TO-68, TO-114 and 
TO-228/AC packages, respectively. 
The chips feature single-chip planar 
construction. They have low satura- 
tion voltages (Vcr is 1.0V typ) and 
dissipate as much as 700W. The 
devices spec an hrs of 10 min at 60 to 
200A. SDT 99501-04, from $125; 
SDT 99901-04, from $135; SDT 
99701, from $158. 

Solitron Devices Inc, 1177 Blue 
Heron Blvd, Riviera Beach, FL 
33404. Phone (305) 848-4311. TLX 
513435. 

Circle No 534 


GaAs AMPLIFIER 


The HMM-11810-0 monolithic mi- 
crowave IC (MMIC) employs a 
standard 0.5-~m GaAs process to 
achieve operation in the 6- to 
18-GHz frequency band. The chip is 
available in die form, so you can 
place gain anywhere in a system in 
small blocks. The device has a small- 
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signal gain of 5 dB with 0.75-dB 
variation across the 6- to 18-GHz 
frequency band. Its maximum input 
and output VSWR is 2:1; its noise 
spec at 50 mA is 6 dB typ at 18 GHz. 
Less than $200 (100). Delivery, six 
weeks ARO. 

Harris Microwave Semiconduc- 
tor, 1530 McCarthy Blvd, Milpitas, 
CA 95035. Phone (408) 262-2222. 

Circle No 535 


FLASH CONVERTER 


The ADC-207, a 7-bit flash A/D con- 
verter, is fabricated with the com- 
pany’s 1.2-um AVLSI process. The 
process, which yields small geome- 
tries, keeps the converter’s parasit- 
ic capacitance to a minimum, so re- 
sistors are close together for better 
temperature tracking. The device 
can convert at more than 20 MHz. It 
operates from a single 5V supply 
and consumes 250 mW. Its linearity 
is % LSB. To achieve linearity of 
greater than 7 bits, you can tie the 
part’s midpoint reference tap to an 
external source. The A/D converter 
also provides 3-state outputs. Mod- 
els that operate over 0 to 70°C cost 
$30; versions specified for operation 
over —55 to +125°C sell for $59 
(100). 


GE/Datel, 11 Cabot Blud, Mans- 
field, MA, 02048. Phone (617) 339- 
9341. TLX 951340. 

Circle No 537 


UV-EPROM 


The NMC27C512 high-speed, 512k- 
bit UV-EPROM is configured as 
64k x8 bits and is pin compatible 
with its NMOS counterparts. Ver- 
sions having 250-, 300-, and 350-nsec 
access times operate from one 
5V+10% power supply. The 200- 
nsec version of the part operates 
from a 5V+5% power supply. The 
NM27C512 consumes 55 mW in ac- 
tive mode, and it comes in a 28-pin 
ceramic DIP. From $25 to $380 (100) 
for a commercial-grade device (0 to 
70°C), depending upon speed. 
National Semiconductor Corp, 
2900 Semiconductor Dr, Santa 
Clara, CA 95052. Phone (408) 721- 
4407. 
Circle No 536 
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MEMORY MODULE 


The MB12881-M single-in-line mem- 
ory module (SIMM) comprises four 
surface-mounted, 256k-bit static 
RAMs on a 2-in® pe board. The 
SIMM also provides onboard decod- 
ing and decoupling. The module is 
available in versions having access 
times of 100, 120, and 150 nsec. It 
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consumes 40 mW while operating at 
1 MHz and uses 10 pW in standby 
mode. All the module’s inputs and 
outputs are TTL compatible. $235 
(100). 

Aeries Electronics & Co, 478 
Hamilton Ave, Suite 184, Camp- 
bell, CA 95008. Phone (408) 866- 
6391. 

Circle No 540 


TRANSCEIVER 


The DN1811MP, a CMOS multiplex- 
er/demultiplexer housed in a 52-pin 
shrink DIP, offers 16 parallel inputs 
and one serial output or one serial 
input and 16 parallel outputs. The 
device generates transmitting pack- 
ets and provides Manchester coding 
and decoding as well as error check- 
ing. The IC operates from a 5V 
supply. Its clock frequency is 0 to 20 
MHz, and its oscillation frequency is 
10 MHz. The device has a transmis- 
sion rate of 1.25M bps and a cyclic 
transfer time of 33 wsec; it also 
features 3-bit CRC error checking. 
$47. 

Diaguide Inc, 2 Executive Dr, 
Fort Lee, NJ 07024. Phone (201) 
461-3116. 

Circle No 538 

Dainichi-Nippon Cables Ltd, 
New Kokusai’ Bldg, 3-4-1, 
Marunouchi, Chiyodaku, Tokyo 
100, Japan. Phone Tokyo (03) 216- 
1551. 

Circle No 539 


FET 

The SMM70N05 GhostFET offers 
18-mQ on-resistance and a continu- 
ous current rating of 70A max. The 
technology used to manufacture this 
device provides a chip density of 1.6 
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million transistors/in*. The device is 
available in TO-204 or TO-3 pack- 
ages and costs $10.11 (1000). Sam- 
ples are available from stock; pro- 
duction quantities are available 
from stock to 10 weeks ARO. 
Siliconix Inc, 2201 Laurelwood 
Rd, Santa Clara, CA 95054. Phone 
(408) 970-5597. 
Circle No 541 


STATIC RAMs 


This family of four 4k-bit static 
RAMs uses the company’s Self 
Aligned Bipolar CMOS (SABiC IT) 
fabrication technology. The four de- 
vices are pin and performance com- 
patible with equivalent bipolar ECL 
RAMs but exhibit a 15% reduction 
in power consumption over that of 
the bipolar ECL devices, the manu- 
facturer claims. Models that offer 
15-nsec access times and come in 
various bit- and nibble-wide config- 
urations cost from $14.55 to $19.55 
(1000). 

Saratoga Semiconductor, 10500 
Ridgeview Ct, Cupertino, CA 
95014. Phone (408) 973-0945. 

Circle No 542 


BIPOLAR SWITCH 


When it’s activated by logic-level 
signals, the UC2950 monolithic IC 
provides high-current switching 
with low saturation voltages. You 
can activate the IC’s source and sink 
switches independently without 
concern for timing, because a built- 
in interlock keeps the sink off when 
the source is on. The device has two 
TTL inputs and a half-bridge, 3- 
state output capable of 4A pk and 
2A continuous operation. The part’s 
supply-voltage range is 8 to 35V. 


The UC2950 has the high current 
capability necessary for driving 
large capacitive loads with fast rise 
and fall times. With its internal fly- 
back diodes, it’s suitable for driving 
inductive loads as well. You can use 
two UC2950s together to form a 
full-bridge, bipolar motor driver for 
use in high-frequency, chopper cur- 
rent motor control. Three UC2950s 
can drive 3-phase brushless de mo- 
tors. The devices come in TO-220 
packages and cost $2.75 (100). 

Unitrode Integrated Circuits 
Corp, 7 Continental Blvd, Merri- 
mack, NH 03054. Phone (603) 424- 
2410. 

Circle No 543 


DUAL-PORT RAM 
The VT1I6DP8, a 16k-bit dual-port 
CMOS RAM, provides a single-chip 
solution to the problem of transfer- 
ring data between systems of dis- 
similar word size. The device’s two 
separate I/O ports allow simultane- 
ous, independent access by both 
8-bit and 16-bit microprocessors. 
The left side of the RAM is organ- 
ized as 1024 16-bit words. This port 
is controlled by two separate enable 
lines, one for the upper eight bits 
and one for the lower eight bits. The 
right port is organized as 2048 8-bit 
words. At this port, the user can 
access either the upper or the lower 
8 bits of a 16-bit word. The devices 
feature a 60-nsec access time and 
draw 60 mA. They’re available in 
64-pin DIPs and 68-pin PLCCs. 
$52.60 (1000). 

VLSI Technology Inc, Applica- 
tion Specific Memory Products 
Div, 1109 McKay Dr, San Jose, CA 
95131. Phone (408) 434-3000. 
Circle No 545 
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Thousands of 

engineers have 

found our previous © 
catalogs to be their 

ideal reference books 

for high-quality, ona We 
capacitors. | 

This new edition is the | 
best yet. 

Not just a catalog, it's a | 
complete applications encyclopedia, 
with all the facts and all the help you 
need, attractively and professionally | 
laid out. 

The technical data and performance 
claims are conservative and guaranteed 
RIFA gives you promises, not wishes. __ 

it you need oO Metallized Pap 


Polvoropyienc and Polystyrene, Pulse 
_Snubber Capacitors for exar ae send 
the RIFA 1986 Capacitor 
Design RIFA into your p 
| of ine life and eal 
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ERASABLE PLD 


The PALC22V10 is an erasable, re- 
programmable CMOS version of the 
22V10 programmable logic device. 
The commercial version offers 
33-MHz operation and draws 90 mA 
active current. If all inputs are ei- 
ther above 3.485V or below 0.4V, 
the current requirement drops to 55 
mA. You can develop code for these 
devices by using standard 22V10 
CUPL or Abel systems. 
PALC22V10s are available in 
24-pin plastic, ceramic, or windowed 
ceramic DIPs for operation over 0 to 
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70°C. They also come in 24-pin ce- 
ramic and windowed ceramic DIPs 
and JEDEC-standard 28-pin square 
LCCs for operation over —55 to 
+125°C. Prices range from $11.95 
(100) for 35-nsec, commercial-grade 
devices in plastic DIPs to $96.55 
(100) for 25-nsec military-grade 
devices. 

Cypress Semiconductor Corp, 
3901 N First St, San Jose, CA 
95134. Phone (408) 943-2666. 

Circle No 544 


CMOS DSP CHIP 


The TMS320C10-25 is a higher-per- 
formance version of the company’s 
TMS820C10 DSP chip. The 
TMS320C10-25 is also a pin- and 
software-compatible CMOS version 
of the TMS32010 NMOS DSP chip. 
Its typical current drain is 35 mA, 
which is % the drain of its NMOS 
counterpart. At its maximum clock 


rate, 25.6 MHz, the TMS320C10-25 
can execute 6.4 MIPS. 

Although the part is optimized for 
DSP applications, this 16/32-bit wP 
can also support a range of computa- 
tion-intensive applications, because 
its instruction set has general-pur- 
pose instructions as well as DSP 
instructions. The device features a 
160-nsec instruction-cycle time, a 
144-word data RAM, a 0- to 16-bit 
barrel shifter, and a 16-bit-wide 
50M-bit/sec data bus. The part is 
available in a 40-pin plastic DIP and 
costs $60 (100). 

Texas Instruments Inc, Semi- 
conductor Group (SC-637), Box 
809066, Dallas, TX 75380. Phone 
(800) 232-3200, ext 700. 

Circle No 548 


EEPROM 


The 48128 EEPROM, organized as 
16k x8 bits, is the first in a family of 
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devices based on the company’s pro- 
prietary single-transistor cell de- 
sign. This cell design permits the 
manufacturer to build KEPROMs 
with a standard EPROM process 
and with a die size equal to that of 
an EPROM. The 48128’s pinout is 
the same as that of the 27128 
EPROM. 

The 48128 can be erased in 20 see; 
it takes 2 msec to write one byte to 
the chip. The part’s access time is 
200 nsec. The chip requires a 
5V+10% supply for operation and a 
21V supply for programming. It can 


endure 100 erasure/programming 
cycles, and it can retain data for 10 
years. Commercial-grade parts in 
ceramic DIPs sell for $8.30 (100). 
The company plans to offer the part 
in a plastic DIP and a PLCC in 1987. 
Seeq Technology Inc, 1849 For- 
tune Dr, San Jose, CA 95131. 
Phone (408) 942-1990. TLX 296609. 
Circle No 546 


OP AMP 


The CMOS TS911 autozeroed opera- 
tional amplifier is the first complete 
chopper-stabilized monolithic op 
amp, the company claims. The part 
requires no external storage capaci- 
tors for offset compensation. The 
TS911 has a 15-~V max offset-volt- 
age specification and a 0.15-wV/°C 
max offset-voltage temperature co- 
efficient. It operates from single 4.5 
to 16V supplies and draws 350 pA 
typ. The part can also operate from 


- the qo (to AMDit) and the most extensive ee of R 
/om. nercial and Industrial applications. Send for ane 
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dual supplies; its total supply volt- 
age 1s 18V max. 

The op amp’s open-loop voltage 
gain is 115 dB min when it operates 
with a 10-kQ load. Its unity-gain 
bandwidth is 1.5 MHz, and its slew 
rate is 2.5V/ysec. It has a common- 
mode rejection ratio of 110 dB, and 
the input common-mode range ex- 
tends from 2V below the positive 
supply to the negative supply. The 
TSC911 is available in 8-pin plastic 
or ceramic DIPs. From $2.10 (100). 

Teledyne Semiconductor, 1300 
Terra Bella Ave, Mountain View, 
CA 94039. Phone (415) 968-9241. 
TWX 910-379-6494. 

Circle No 551 


STATIC RAMs 


The IDT7130 and IDT7132 dual- 
port static RAMs have access times 
of 55 nsec at 0 to 70°C. The RAMs 
are master devices; that is, they 
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contain all the arbitration logic nec- 
essary to detect simultaneous access 
of a memory location from both 
ports. The corresponding slave de- 
vices, the IDT7140 and IDT7142, 
interface directly to the master de- 
vices, so you don’t need additional 
arbitration logic when you expand 
the data paths to 16 bits. 

The IDT7130 and -40 are organ- 
ized as 1kxX8 bits; the IDT7132 and 
-42 are 2kxX8-bit devices. Typical 
power dissipation for all standard 
devices is 825 mW (5 mW standby). 
Prices begin at $138.38 for the 
IDT7130 and -40 and $20 for the 


POLYMER MATERIALS 


Fail Safe. 


Epoxy encapsulants for long-term 


component protection. 


STYCAST® and UNISET® encapsulants are proven 
solutions for a wide range of environmental protection 


applications. They feature: 
M@ MIL and UL rated products. 


M@ A range of cures--UV, heat and room temperature. 


H@ Compatibility with new polymers. 
@ Superior thermal conductivity. 


Product chemistry permits customization, including 
clear, lightweight or low outgassing formulations. 


Play it safe. With proven encapsulants from 


Emerson & Cuming. 


77 Dragon Court 

Woburn, MA 01888 
1-800-TECHWAY (832-4929) 
(In Mass., 617/935-4850) 


Where theres a way. 


— a ae 
EMERSON & 
CUMING INC 


a GRACE Co. 
Polymer & Electronic Materials 
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IDT7132 and -42 (100). 

Integrated Device Technology 
Inc, 3236 Scott Blud, Santa Clara, 
CA 95054. Phone (408) 727-6116. 
TWX 910-338-2070. 
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INTERFACE 


The SL4000 is a CMOS chip for 
StarLAN applications. The chip is a 
Manchester encoder with a digital 
phase-locked loop and on-chip colli- 
sion-detection capability. It is de- 
signed for the 1M-bit/seec LAN pro- 


CAE for 


PLUS: 
* OPTIMIZATION 
98 NODES 
* TIME DOMAIN 
* GROUP DELAY 


° RELATIVE PHASE 
° NEGATIVE COMPONENTS 


tocol specified in the IEEE 802.3 
draft. 

The SL4000 provides a complete 
interface for existing network con- 
trollers, such as Intel’s 82586, Na- 
tional’s DP8390, and Rockwell’s 
R68802, in a station-controller de- 
sign. The device can also be used in 
StarLAN hub design for carrier 
sensing, collision detection, and jit- 
ter removal. Samples of the SL4000 
are currently available in 20-pin ce- 
ramic DIPs. Delivery of production 
quantities is eight weeks ARO. $15 
(100). 

Semicustom Logic Inc, 50 Air- 
port Parkway #64, San Jose, CA 
95110. Phone (408) 279-4441. 

Circle No 549 


TRANSISTORS 


The BSR19/19A and PMBT5550/51 
npn high-voltage transistors spec 
Vcros of 140 and 160V. Their pnp 


Analog Circuit Dekighkrs 


* COMPONENT SENSITIVITY 

¢ OUTPUT WAVEFORM for any INPUT 

* IMPROVED ALGORITHMS 

* COMPATIBLE with HP DATA FILES 

¢ INTEGRATED with FFT and 
MEASUREMENTS with HPIB 

°6 YEAR TRACK RECORD 

° 30 DAY TRIAL 


Ow | 
On 4.9 
ALSO: FFT WAVEFORM ANALYSIS 

° 4 TIMES FASTER than HP 
¢ INTEGRATED into ONE FILE 


THREE INTEGRATED MODULES: 


AC-CAP 
AC Circuit Analysis with OPTIMIZATION 


$950.00 


S-WAVE 

FFT Waveform Analysis for Time Domain 
PLOTFT 

Time Domain Data Acquisition 


$950.00 


$950.00 
Double all prices for 9020 computer version. 


INES SOFTWARE 


nk Boulevard - North Hollywood, California 91601 
-0059 - TELEX via W.U.!. 650 291 9207 MCI UW 
Contact Deane Jensen - Closed Fridays 
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TO-3 
Power 
na 
Plastic 
Package 


T0-3P 


Now power supply OEMs can design out 
TO-3s and TO-3P bipolars and design in 
large-die TO-3P HEXFET power MOSFETs 
that offer the economy of TO-220s and 

the power handling capability of TO-3s. 


Consider this. TO-3P HEXFETs meet or 
exceed TO-3 specs. Thermal resistance 
is lower than equivalent die sizes in 
TO-3s. Leads, too, conform to UL and 
VDE spacing. 


TO-3P HEXFETs also offer an isolated 
mounting hole to simplify installation, 
cut hardware costs and assembly time. 
Best of all, you can expect the same 
high quality and reliability all HEXFET 
power MOSFETs guarantee. 


Over thirty TO-3P HEXFET part numbers 
are ready now to upgrade your design. 
Voltage ratings range up to 500V, and 
current up to 41A depending on Rds(on 
and die size. For complete data, call 

213) 607-8842. Today. 


Most HEXFETs now in stock 
for immediate delivery! 
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ternational 
power MOSFETs [IeaR| Rectifier 


WORLD HEADQUARTERS: 233 KANSAS ST., EL SEGUNDO, CA 90245. U.S.A. (213) 772-2000. TWX 910-348-6291, TELEX 472-0403 
EUROPEAN HEADQUARTERS: HURST GREEN, OXTED, SURREY RH8 9BB. ENGLAND TELEPHONE (088 33) 3215/4231. TELEX 95219 


Number 1 in 


Power MOSFETs - CMOS Power Ics - Commercial/Custom Power Packages - Schottkys 
Rectifiers - Thyristors (SCRs) - Diode Bridges - Molded Circuits - Assemblies 
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THE RIGHT 
CHOICE 
FOR 
DC/DC 
CONVERTERS 


utput Power 
<a ATER 
aEGULATED DC To DC CONVE 


4 noise from your 


Burr-Brown Because. 


Low, Low Prices. Our new PWR5104/05 


DC/DC Converters are priced lower than | 


anyone else we know, and the performance 
is better, too! You not only get economy, 
but you also get a full 9W of output power 
at +12VDC or +15VDC, and maximum 
ripple and noise of only 35mVp-p. 


Add features like input and output filtering, 
six-sided shielding, 0.5% accuracy, and 
an operating temperature of —40°C to 
+100°C. Then top off the list with high 
barrier voltage and low barrier leakage, 
testing to UL544, VDS750, and CSA C22.2, 
and the exclusive use of surface-mounted 
components and asssembly techniques for 
ruggedness and long-term reliability. Now 
you can start to see the real value that 
typifies the PWR5104/05 devices and our 
entire line of over 400 models. 


For more information on these low cost 
bargains or our other DC/DC converters, 
write or call Burr-Brown Corporation, P.O. 
Box 11400, Tucson, AZ 85734. 
602-746-1111. 


BURR -BROWN® 


improving Power/Conversion 
Productivity 
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complements, the BSR20/20A and 
PMBT5400/01, have Vcros of 120 
and 150V. The transistors are suit- 
able for use in general-purpose am- 
plification and switching applica- 
tions. You can place them on hybrids 
or pc boards, and they’re available 
in bulk form or on 8-mm tape for use 
with automatic pick-and-place ma- 
chines. The devices sell for $0.75 
(OEM qty). 

Amperex Electronic Corp, 
George Washington Hwy, Smith- 
field, RI 02917. Phone (401) 232- 
0500. 

Circle No 552 


64k-BIT PROM 


The 93Z667 64k-bit PROM comes in 
a 300-mil DIP and offers perfor- 
mance matching that of 16k-bit 
PROMs in 300-mil DIPs, according 
to the manufacturer. The 64k-bit 
part is a drop-in-compatible up- 
grade for the company’s 16k-bit, 
300-mil PROMs. 

The 93Z667 TTL bipolar PROM is 
organized as 8kx8 bits. The com- 
mercial grade offers an access time 
of 40 nsec; the military version specs 
45 nsec. The device has 3-state out- 
puts that provide active pullups 
when enabled and high output im- 
pedance when disabled, so they 
allow for the optimization of word 
expansion in bus-oriented systems. 
In a 300-mil sidebrazed ceramic 
DIP, a commercial-grade 93Z667 
costs $57.15 (100). The part is also 
available in a 600-mil DIP for $50 
(100). 

Fairchild Semiconductor, Mem- 
ory and High Speed Logic Div, 
1111 39th Ave SE, Puyallup, WA 
98373. Phone (800) 554-4443. 

Circle No 550 


JITTER ATTENUATOR 


The CS61600 analog jitter attenua- 
tor can eliminate the phase jitter 
that accumulates between points on 
a Tl transmission line. The device 
removes distortion in Tl applica- 
tions such as carrier and switching 


PCM Jitter Attenuator — 


systems, local-area-network gate- 
ways, and multiplexers. The 
CS61600, which is housed in a 14-pin 
DIP, operates from one 5V supply. 
$4 (1000). 

Crystal Semiconductor Corp, 
2024 E Saint Elmo Rd, Austin, TX 
78760. Phone (512) 445-7222. 

Circle No 554 


3°4-DIGIT DMM 


The ICL7189 40-pin DMM IC is 
compatible with a duplex LCD. It 
automatically selects the appropri- 
ate magnitude range for the param- 
eter being measured and activates 
the appropriate LCD drivers to dis- 
play the result. The unit can auto- 
range among four ranges each of de 
voltage, de current, ac voltage, and 
resistance (from 4 kQ to 4 MQ). The 
7139 comes in a 40-pin plastic DIP 
and costs $13.50 (100). 

GE/Intersil, 10600 Ridgeview Ct, 
Cupertino, CA 95014. Phone (408) 
996-5000. 

Circle No 553 
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Burr-Brown PCM Converters Help 
Keep Your Digital Audio Designs 
Pure, Simple, and Under Budget. 


Burr-Brown PCMs are now playing 
in the finest compact disc systems, 
music and speech synthesizers, 
and professional audio equipment 
throughout the world. Millions have 
been sold because they deliver the 
outstanding dynamic range and 
spectral purity designers demand 
for their systems. And they re easy 
to use, total solutions, complete 
16-bit A/D and D/A converters 
with all functions on-board—no 
external parts to bother with. 


PCM53, 54, and 55: These 
monolithic PCM DACs offer 
unmatched performance and 
value: 


@ 16-bit resolution and 
monotonicity 


@ 0.0025% max total harmonic 
distortion (THD) 


@ 96dB dynamic range 
@ priced under $11* 


*U.S. prices in hundreds. 


A/D CONVERTER 
BURR. SROWNE 


(=i =3 


PCM7SKG 


dundddnaaayde 


PCM75: A high performance 
hybrid PCM A/D converter: 


® 16-bit resolution 
@ 0.004% max THD 
® parallel or serial outputs 


@ | 7usec max conversion time 
(16-bit) 


® priced from $87* 
Find out how these PCMs can 


a 7 really make your designs sing. 
= — Contact your Burr-Brown sales 
ok os representative or Burr-Brown, 
== ee Applications Engineering, PO Box 
a eee ed 11400, Tucson, AZ 85734. (602) 
mies eee 746-1111. 
E Lt as 
. ee BURR-BROWN 
- ® 
Sees ae 


A 
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Improving Data Conversion 
Productivity 


THERE ARE 
ER WAYS 
TO MOVE DATA 


THAN WITH 
IN TELS 588 
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s the most integrated 
Now you can cut the cost It's the tegr: 
ofa PC ran dramatically with networking solution in the 
Our New 82588 LAN controller. 1-2 Mbps range. 
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And it’s optimized to run 
with standard phone wiring. 
Which means that low- 

cost PC LANs can finally get 
off the ground. And that's 
exciting. Especially when 
you consider that 10 million 
PCs out there could use an 
inexpensive way to connect. 
That's a great reason to 
start designing now 


with the 82588. Is Ret, 


the LAN controller 
that reduces cost by » 
cutting your board space in 
half. Saving you the bucks 
and bother of installing 

extra chips. 

We put timing recovery, 

— data encoding/decoding, 

~ collision detection and trans- 
mit clock generation all on 

a single chip. To lower your 
component count. 

Which adds up to even 
more savings in areas like 
assembly testing and reliability. 

And we made sure that 
the 82588 supports emerging 
LAN standards like StarLAN. 
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It also supports the IBM’ PC 
Network. Plus many other 
specialized baseband and 
broadband LANs. 

And because it snaps 
together with Intel’s world 
standard 186 and 188 micro- 
processors, you eliminate 
TTL glue and save even more 
money.While speeding 
m. up your design. 

To help your LAN 


products take off were 
offering an easy-to-use 


design kit. Included are two 
82588s plus all the essential 
hardware, software and 
documentation needed to 
tie two PCs together. And all 
for just $65. 

For information on how 
to get your kit, call Intel 
toll-free at (800) 548-4725 
and ask for Lit. Dept. W-334. 

Then see how high your 
profits can soat. 


| intel . 
Seige pe orpor 


IBM is registered tr Bae of International Bus 


ss Machines Corporation 
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THINK FAST. TOSHIBA 


AREA SALES OFFICES: CENTRAL AREA, Toshiba America, Inc., (312) 945-1500; EASTERN AREA, Toshiba America, Inc., (617) 272-4352; NORTHWESTERN AREA, Toshiba America, Inc., (408) 244-4070: SOUTHWESTERN 
REGION, Toshiba America, Inc., (714) 752-0373; SOUTH CENTRAL REGION, Toshiba America, Inc., (214) 480-0470; SOUTHEASTERN REGION, Toshiba America, Inc., (404) 493-4401: MAJOR ACCOUNT OFFICE, POUGH- 
KEEPSIE, NEW YORK, Toshiba America, Inc., (914) 462-5710; MAJOR ACCOUNT OFFICE, BOCA RATON, FLORIDA, Toshiba America, Inc., (305) 394-3004. REPRESENTATIVE OFFICES: ALABAMA, Montgomery Marketing, 
Inc., (205) 830-0498; ARIZONA, Summit Sales, (602) 998-4850; ARKANSAS, MIL-REP Associates, (512) 459-8602: CALIFORNIA (Northern) Elrepco, Inc., (415) 962-0660; CALIFORNIA (L.A. & Orange County) Bager 
Electronics, Inc., (818) 712-0011, (714) 957-3367, (San Diego County) Eagle Technical Sales, (619) 743-6550; COLORADO, Straube Associates Mountain States, Inc., (303) 426-0890; CONNECTICUT, Datcom, Inc., 
(203) 288-7005; DISTRICT OF COLUMBIA, ArboTek (301) 825-0775; FLORIDA, Sales Engineering Concepts, (305) 834-7656, (305) 426-4601, (813) 963-1042: GEORGIA, Montgomery Marketing, Inc., (404) 447-6124: 
IDAHO, Components West, (509) 255-6224; ILLINOIS, Carlson Electronic Sales, (312) 956-8240; INDIANA, Leslie M. DeVoe Company, (317) 842-3245; IOWA, C.H. Horn, (319) 393-8703; KANSAS, D.L.E. Electronics, 
(316) 744-1229; KENTUCKY, Leslie M. DeVoe Company, (317) 842-3245; LOUISIANA, MIL-REP Associates, (713) 444-2557; MAINE, Datcom, Inc., (617) 891-4600; MARYLAND, ArboTek, (301) 825-0775; MASSACHUSETTS, 
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HIGH SPEED STATIC RAMS. 


From bit-wide to byte-wide, from 25ns to 70ns, 
Toshiba is the power— and the speed—in static RAMs. 


When you think fast, think 
Toshiba. We have the organizations 
and the speeds to meet your require- 
ments. 

In the popular 4K x4, we offer a 
35ns version in the standard 20 pin 
type and in a 22 pin configuration 
with output enable function. The 
output enable helps eliminate bus 
contention, increasing speed. In addi- 
tion, we will soon introduce a 25ns 
version in both configurations. 

We were first with 2K x 8 devices 
which are ideally suited for cache 
memory applications. Now — to 
complement our 35ns versions — we 
are developing a 25ns device. 

For high speed bit-wide applica- 
tions, we are in full production of 
two versions of our CMOS 64K x 1 
SRAMs. One with access times to 
45ns, and one with the lowest stand- 
by power in the industry at only 
100A. 

Another new product family being 
introduced is the 16K x 4 CMOS static 
RAM. Both the standard 22 pin de- 
vice and the 24 pin device with the 
additional output enable function 
have speeds to 35ns. A 25ns version 
is in development. 

For additional byte-wide applica- 
tions, we are introducing an 8K x 8 


© 1986 Toshiba America, Inc. 


device with access times to 35ns. 
Packaging is standard 28 pin 600 mil 
plastic dip. For applications where 
parity is required, we have an 8K x 9 
with speeds to 35ns in a 28 pin 300 
mil ceramic dip. 

So when you're thinking fast, 
think Toshiba, the power — and the 
speed — in static RAMs. Toshiba. 
The Power in High Speed RAMs. 


PART ORG’N SPEED PACKAGE SAMPLES PROD’N 
TMM2068D_ _—_—« 4K X4 00 20P: CDIP NOW NOW 
TMM2068D_ __—4KX4 45 20P_ _CDIP NOW NOW 
TMM2068D_ __— 4K X4 30 Z0P. CDIP NOW NOW 
TMM2068AD _4KX4 20 ZOP CDIP 9/86 11/86 


25 
5 


TMM2078AD _4KX4 cer CDP 9/86 11/86 
TMM2018D _—2KX8 5 24P _CDIP NOW NOW 
TMM2018D_ _—2KX8 45 ZAP CDIP NOW NOW 


TMM2018D __2KX8 35 ——24P_—CDIP NOW NOW 
TMM2018AD 2KX8 25 ———24P_—CDIP 12/86 12/86 
TMM2089C___8KX9__45_~—28P_—SBDIP_ NOW _10/86 
TMM2089C___8KX9___35 —«28P_—~SBDIP_ NOW _—(10/86 
TMM2088P___8KX8__45_—28P__DIP 9/86 12/86 
TMM2088P___8KX8_—35_—S28P__DIP 9/86 12/86 
TC55416P _16KX4_ 45 _~—22P_—iDIP 11/86__-2/87 
TCS5416P __‘I6KX4_ 35 22P_—DIP 11/86 2/87 
TC55416P___16KX4___25_~—~—=«22P DIP UNDER DEVELOPMENT 
TC55417P___‘16KX4_45_—S24P__—~DIP 1/86 2/87 
TC55417P___‘I6KX4_-35——24P__—iDIP 1862/87 
TC5562P__-64KX1_—45—S22P__—iDIP NOW NOW 


NOTE: DIP=PLASTIC CDIP=CERDIP SBDIP = SIDE BRAZED CERAMIC 


TOSHIBA. 
THE POWER IN HIGH SPEED SRAMS. 


TOSHIBA AMERICA, INC. 


Datcom, Inc., (617) 891-4600; MICHIGAN, Action Components Sales, (313) 349-3940: MINNESOTA, Electric Component Sales, (612) 933-2594; MISSISSIPPI, Montgomery Marketing, Inc., (205) 830-0498; MISSOURI, D.L.E. 
Electronics, (316) 744-1229; MONTANA, Components West, (206) 885-5880; NEVADA, Elrepco, inc., (415) 962-0660; NEW ENGLAND, Datcom, Inc., (617) 891-4600; NEW HAMPSHIRE, Datcom, Inc., a 891-4600; NEW 


MEXICO, Summit Sales, (602) 998-4850; NEW YORK, Nexus Technology, (201) 947-0151; Pl-tronics, (315) 455-7346; NORTH CAROLINA/SOUTH CAROLINA, Montgomery Marketing, Inc., (91 
DAKOTA/SOUTH DAKOTA, Electric Component Sales, (612) 933-2594; OHIO, Steffen & Associates, (216) 461-8333; (419) 8 

ISLAND, Datcom, inc., (617) 891-4600; TENNESSEE, Montgomery Marketing, Inc., (615) 984-7080; TEXAS, Ml 

640: VERMONT, Datcom, Inc., (617) 891-4600; VIRGINIA, ArboTek, (301) 825-0775; WEST VIRGINIA, Steffen 


West, (503) 684-1671; PENNSYLVANIA, Steffen & Associates, (412) 276-7366; RHODE 
(51 


Oy 49-8602, (713) 444-2557, (214) 644-6731; UTAH, Straube Associates Mountain States, Inc., (801) 263-2 


) 467-6319; NORTH 
84-2313, (513) 293-3145; OKLAHOMA, MIL-REP Associates, (214) 644-6731; OREGON, Components 
L-REP Associates, 


& Associates, (419) 884-2313; WASHINGTON, Components West, (206) 885-5880: WISCONSIN, Carlson Electronics, (414) 476-2790, Electric Component Sales, (612) 933-2594; WY MING, Straube Associates Mountain 
States, Inc., (303) 426-0890; CANADA, BRITISH COLUMBIA, Components West, (206) 885-5880; ONTARIO, Electro Source, Inc., (416) 675-4490, (613) 726-1452. 
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Tektronix Aided 
Expanding Beyond 


CAE solutions are fine, as far as they 
go. Trouble is, they don't go far enough. 
Which is precisely why we developed 
Tektronix Aided Engineering. 

So you could get all the solutions you 
need to move your product from concept 
to completion. 

Solutions that take you beyond 
design capture, verification and layout. 

And into prototype verification, 
software development and testing, 
systems integration, mechanical design 
and manufacturing. 

Design solutions you need. From 
Tektronix. All running on industry-stan- 
dard hardware platforms. 

Here's Tektronix Aided 
Engineering. 


PRODUCT f. Electronic 
CONCEPT ™ System 


Definition 
Electronic System 


Definition 
Structured Analysis Tools 


Documentation 
TekWriter (Interleaf) 


Electronic Design Capture 
Designer's Database Schematic Capture 


Design Verification 


— —“‘—‘“_ O—~—~——“(<Es | 
TRADITIONAL 
CAE 


ELECTRONIC 
CAPTURE ~ 


@ VERIFICATION 


HILO-3 Logic Simulation System Software Software 
HICHIP Hardware Modeler = — 
Standard Components Libraries Design a nd Develop i 


ASIC Libraries 
SPICE 2G.6 with I/O graphics 


Specify _ | and Debug 
MicroLink Interface Tektronix 


Soft a . 
oftware 
Design and Specify Engineering 


Structured Analysis Tools 
Structured Design Tools 


Software Develop and Debug 
Language Directed Editors 


Assemblers Mechanical 
Compilers : 
Emulators Design 
Language Development Systems 

(LANDS) 


HILO and HICHIP are trademarks of GenRad, Inc. SPICE is based on Berkeley SPICE, University of CA at Berkeley. SCICARDS is a trademark of Scientific Calculations, Inc. CALAY is a 
trademark of Calay, Inc. CADDS4 is a trademark of ComputerVision.GARDS and CAL-MP are trademarks of Silvar-Lisco. Inc. TekWriter, Designer's Database Schematic Capture, MicroLink, 
TekniCAD, MERLYN-P MERLYN-G, MERLYN-S, and LEIA are trademarks of Tektronix, Inc. TurnChip is a registered trademark of Tektronix, Inc. 
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That’s the Power of Tektronix Aided 
Engineering. 

Best of all, it’s from Tektronix. The 
name you've always trusted to deliver the 
solutions you need to get the job done. 
As well as the worldwide service, Support 
and training. 

To expand your world with Tektronix 
Aided Engineering, contact your local 
Tektronix, CAE Systems Division, sales 
office or call (800) 547-1512. Tektronix, 
CAE Systems Division, 5302 Betsy 
Ross Drive, PO. Box 58137, Santa Clara, 
CA 95052-8137. 
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wP simulators let 


you debug software 
on an IBM PC 


Software simulators that execute on the IBM PC and 
compatibles allow designers to debug ROMable software 
for a variety of wPs. PC-based simulators generally offer 
more sophisticated software-debugging features than do 
expensive in-circuit emulators, yet they fit into the 
budgets of even small engineering departments. 


Maury Wright, Regional Editor 


our personal computer can greatly ease 
the software-debugging tasks for your 
next wP-based design project. Micro- 
processor simulators that run on the IBM PC 
and compatible computers can help you debug 
even ROMable code for an embedded-pP ap- 
plication. These simulators allow you to test 
and patch assembly code before you place the 
code in ROM. The simulators complement the 
function of an in-circuit emulator (ICE), and 
they can sometimes even replace an ICE. 
Furthermore, they’re available for a variety 
of wPs, and they can cost as little as $75. 
Microprocessor simulators allow the design- 
er to test and debug assembly code, and 
sometimes high-level language, directly on a 
personal computer, regardless of the target 
hardware or processor (see box, “Compilers 
produce ROMable code’). The simulators 
allow you to observe and control program 
execution, set breakpoints, examine and mod- 
ify registers and memory, time execution (in 
Some cases), and even simulate peripheral 
circuitry. At the very least, the simulators can 
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examine and modify memory and registers 
and set simple breakpoints, capabilities equiv- 
alent to those of debugging tools such as DDT 
(for CP/M), Debug (for MS-DOS), and ODT 
(for DEC operating systems). 

The difference between »P simulators and 
operating-system debugging programs such 
as DDT, Debug, and ODT is that these operat- 
ing-system packages debug assembly-lan- 
guage code developed for execution on the 
host processor. A P simulator, however, lets 
you debug software developed for a wP differ- 
ent from the host uP. Designers familiar with 
an operating-system debugging environment 
will easily understand a simulator’s operation. 


Simulation includes on-chip peripherals 


Microprocessor simulators exist for both 
general-purpose 4Ps—such as the 8080, Z80, 
6800, and 8088—and single-chip ~wCs—such as 
the 8048, 8051, and 8096. The single-chip Cs 
(sometimes referred to as microcontrollers) 
include a CPU similar to a general-purpose 
wP, and peripheral functions such as I/O 
ports, memory, and timers. 

Simulators for microcontrollers are more 
complex than those for Ps. Microcontroller 
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simulators must handle not only the CPU but 
also the peripheral functions. When you 
choose a simulator for a microcontroller, 
you’re likely to base your choice on the way 
the simulator handles the microcontroller’s 
peripheral functions. Logical Systems’ 8051 
simulator, for instance, provides a buffer that 
lets you simulate input and output to the 
serial port. 

To see how you could use a »P simulator to 
debug your ROMable code, consider the typi- 
cal development cycle for ~P-based designs. 
An engineer often performs software and 
hardware design simultaneously. When the 
hardware design is completed and the first 
prototype is built, hardware and software 
debugging begins in earnest. Although you 
can often use simple software routines to 
verify the operation of your hardware, to 
verify the entire design, you'll need com- 
pleted and debugged software. 

Consider, for example, a design that em- 
ploys an Intel 8051 microcontroller. From 
Intel, you can purchase a development system 
that includes a development-station comput- 
er, a cross-assembler, and an ICE. You devel- 
op software on the computer and debug the 
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8088 pP simulator (Cybernetic Micro Systems Inc) 


software and hardware with the ICE. You 
may also need other tools, such as a logic 
analyzer and an oscilloscope, to perform addi- 
tional hardware debugging. 

Although engineers have used ICEs to 
debug software for years, ICEs are optimized 
for hardware debugging, not software debug- 
ging. Microprocessor simulators are a much 
better choice for software debugging; they 
often have far more sophisticated software- 
debugging capabilities than those of even the 
most expensive ICE. For example, some simu- 
lators (those from Avocet and Cybernetic 
Micro Systems) can set breakpoints based on 
program-counter address, register contents, 
memory-location contents, a specific number 
of machine cycles, and even combinations of 
these factors. Although ICEs can set break- 
points, they can’t generally set breakpoints 
based on all these conditions. 

Furthermore, a simulator lets you easily set 
up and modify I/O conditions to test your 
software. Because ICEs are hardware tools, 
their I/O conditions are more difficult to 
modify. 

Another advantage of using a simulator 
instead of an ICE to test code is that the 
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With a personal computer and a wP simu- 
lator, designers can debug and patch 
ROMable code. 


simulator lets you debug software as soon as it’s 

assembled, so you have the opportunity to debug 
your att wenie before the hardware is even built. In 
contrast, before you can test code with an ICE, you’d 
have to load your code into ROM and into a real system. 


Execution speed limits simulators 


Simulators do have limitations, however. They typi- 
cally simulate the execution of code 1000 times more 
slowly than the code will actually execute. The slow 
simulation may prevent you from using the software to 
simulate large programs. What’s more, certain condi- 
tions (for instance, a situation in which you need to find 
a bug caused by a race condition) may require you to 
employ an ICE to examine program execution in real 
time. 

Compared with the other equipment you need for 
software development, a .P-based simulator is relative- 
ly inexpensive. For example, Mecklenburg Engineering 
offers a family of $75 simulators for many popular wPs 
and microcontrollers. The table on pg 200 lists avail- 
able simulators for a number of pPs and single-chip 
Cs; the simulators range in price from $75 to $995. 
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uSs« Oped sre iapilors fe com- 
; mercial languages such as C and 
Pascal. Scientific Engineering 
Laboratories, for example, offers 
a Pascal cross-compiler for the 
single-chip pC. The $495 — 

_ XPAS51 program produces an 
Intel hex file and a listing relat- 
ing Pascal statements to an as- 
ruage representation. 
The compiler can also generate a 

5 map relating the names of varia- 

n _ bles, and it ean label names to 
absolute addresses. 

_ If you’re more comfortable 

_ with C, you might want to use a 
program like Archimedes Soft- 


The price of a development system like the one Intel 
offers, however, could easily exceed $15,000. Even a 
less-expensive PC-based system, comprising a cross- 
assembler and an ICE, can be relatively expensive. For 
general-purpose Ps, ICEs with very limited features 
start at $500, but you can expect to pay $2500 to $10,000 
for full-featured models. An ICE for a microcontroller 
will cost more, because it emulates the peripherals 
located on the chip. 

No matter what kind of development system you buy, 
the cost of a uP simulator is a small fraction of the cost 
of an entire development system, so you nay find it 
worthwhile to buy a pP simulator even if you're cur- 
rently using an ICE. If your design doesn’t require an 
ICE—not all designs do—the cost will be much lower. 
You can often debug microcontroller-based designs, and 
even hardware designs based on general- -purpose pPs, 
with nothing more than an oscilloscope and some simple 
test software. 

The inexpensive simulators from Mecklenburg Engi- 
neering offer a simple, straightforward set of features. 
The programs operate in line mode for commands and 
status display. Line mode displays the screen dialogue 


__ware’s C-51PC compiler; it pro- 
duces Intel hex code, assembly __ 

code, and symbol tables that are — 

compatible with some in-circuit 
- emulators. The $995 program © 

currently requires you to ad- 

dress 8051 on-chip functions 
with I/O addresses, but future 
versions will include mnemonics 
for functions such as the 8051 
serial port. : 

The pP simulators discussed 

in the accompanying article will 
help you to track down bugs in 
your high-level-language pro- 
grams. To trace program flow, 
you can use the assembly-lan- __ 
guage listings that the compilers _ 
produce. Furthermore, your 
high-level code will probably 
contain fewer bugs than assem- 
bly code would. 


EDN December 11, 1986 


(the commands entered by the user and the program) 
on the screen, and the display scrolls upward. The 
programs operate in much the same way that the CP/M 
debugger DDT operates. 

The simulators allow you to set one breakpoint based 
on the program counter, or based on the program 
counter and an iteration counter. In addition, a single 
keystroke starts execution at the current program 
counter, and execution will continue until the program 
counter returns to the starting value. This feature 
comes in handy for executing loops one iteration at a 
time. At any time during the execution of a program, 
you can also save the state of a simulation to disk or 
restore the state from a previously saved file. You can 
then restart the simulation from that point and then 
explore different paths through the code. 

To single-step the Mecklenburg simulators, you press 
the space bar. You can also use the Q key to single-step 
through the program. The Q key, however, saves you 
from having to single-step through any subroutines 
that you don’t need to debug. When you push the Q key, 
the simulator single-steps through the code until it gets 
to a subroutine call. At a subroutine call, it automatical- 
ly executes the subroutine, then goes back to the main 
program and waits for another command. 

These simulators also include two pseudo instruc- 
tions that use op codes not used by the pP. The pseudo 
instructions allow the program to read or write to the 
personal computer’s console. These instructions can be 
used to simulate I/O in the hardware design. 


Full screen supplies status data 

For applications requiring more sophistication, con- 
sider using the simulators offered by 2500AD Software. 
The programs allow you to set 15 breakpoints in your 
code. You can trace the execution of your code and view 
a disassembled listing of the code. The programs oper- 
ate by taking input from a command line at the bottom 
of the screen. The screen, however, provides status 
information, trace, and code in a standard full-screen 
display that’s updated after the execution of each 
command. 

The 2500AD simulators also accept commands en- 
tered via a batch file. The simulator’s batch file is 
similar to an operating system’s batch file; it gives the 
simulator a number of commands before returning 
control to the operator. The simulator programs also 
allow you to time execution in machine cycles, with a 
resolution of one machine cycle. 

2500AD offers simulators for both »Ps and microcon- 
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trollers, and the microcontroller products include simu- 
lation of all chip features. For example, the 8051 simula- 
tor provides registers you can read from or write to for 
each of the on-chip parallel and serial I/O ports. The 
serial-port register can also be linked to files for the 
input or output of streams of I/O data. 


FIFO buffer interfaces to serial port 


The simulator from Logical Systems provides a 256- 
byte buffer for both the transmit and receive functions 
of the 8051 serial port. You can access the buffers from 
any simulator command that can access memory loca- 
tions or registers. The simulator reads and writes to 
the buffers in FIFO mode. 

Logical Systems offers simulators for the 8048 and 
8051, and the products operate in a line mode. The 
programs support batch-file operation, code assembly/ 
disassembly, and machine-cycle timing, and you can 
send the screen dialogue, including program trace, to a 
disk file or a printer. The simulators accept input in 
binary files or Intel or Motorola hex files. 

The simulators provide 16 breakpoints based on the 
program counter. You can single-step through the pro- 
grams or cause the simulators to execute a specific 
number of instructions. You can also set a breakpoint 
and specify a simulator command to be executed when 
the program encounters the breakpoint. This capability 
permits you to use breakpoints without completely 
halting execution of the program. 

For example, for a known-good subroutine, you can 
set a breakpoint at the entry to the subroutine that 
turns the trace off and set a breakpoint at the end that 
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Engineers familiar with operating-system 
debugging packages, such as CP/M?s 
DDT, will find wP simulators easy to use. 


turns the trace on. Instead of suspending execution at 
the breakpoints, the simulator turns the trace off 
during the execution of the subroutine and turns it back 
on before returning to the calling program. 

The Logical Systems simulators also allow you to 
assemble and execute one instruction at a time, so they 
essentially act as a language interpreter. The software 
continuously updates a 1k-byte history file that maps 
the addresses of the most recently executed instruc- 
tions. The map lets you easily determine the most 
recent execution path or paths through your code. 


Applications require friendly interface 


If you need more complex breakpoints—for example, 
if you need to stop execution when you hit a snag or 
whenever you want to check status—you'll require a 
simulator that can set breakpoints on events other than 
program-counter addresses, yet still provide such fea- 
tures as the timing of program execution in machine 
cycles. 

Cybernetic Micro Systems offers such simulators for 
complex applications. Most of the company’s simulators 
are for microcontrollers, but it does offer one for a wP. 
These microcontroller programs simulate all on-chip 
functions, including the analog channel on the 8096. The 
company also offers an 8088/86 simulator whose fea- 
tures are more sophisticated than those of MS-DOS’s 
Debug. A $99 addition to the 8088/86 program helps you 
develop software for driving the IBM Enhanced Graph- 
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ics Adapter card. 

These high-end simulators also offer a more sophisti- 
cated user interface than that of the simpler simulators. 
The Cybernetic Micro Systems simulators operate in 
full-screen display mode; the display is divided into 
code, flow, stack, command, register, memory, and 
help windows. The code and flow windows, which 
occupy most of the screen, provide you with an easy 
way to trace program execution. The code window 
displays the actual source code being executed, and the 
flow window provides a flow chart of program execu- 
tion. 

The code and flow windows provide a user-friendly 
interface, but to use the features you must assemble 
your code with a cross-assembler ($295) from the com- 
pany. You must also insert comments in your code 
according to guidelines spelled out in the simulator 
manual. You can send the code and flow diagrams to a 
printer to document a debug session; you can also send 
a program trace to the printer. 


Terse commands speed operation 

Commands to Cybernetic Micro Systems simulators 
consist of single-letter and control-character key- 
strokes. The commands are numerous—it takes about 
as much time to learn to use them as it takes to learn to 
use one of the more complex word-processing pro- 
grams, such as WordStar—but they operate the pro- 
grams effectively. Control-Q, for instance, acts as a 
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A simulator with a flexible breakpoint 
structure can trap on addresses, contents of 
registers, memory locations, I/O ports, sta- 
tus flags, and counter/timers. 


toggle; it allows you to quickly step through a program. 
The Control-D and Control-F keystrokes allow you to 
speed or slow the execution rate when you use Control- 
Q for autostepping. 

Other single-keystroke commands allow you to turn 
the code/flow windows on and off, reset the simulated 
microcontroller, single-step through the program, and 
execute at full speed with no display update. If a 
command requires additional data, the program 
prompts you for the input. The simulator also includes 
some commands that may be used only in macros. The 
program associates macros with function keys on your 
keyboard. The macros allow you to simulate stimulus or 
response at any pin or pins on the microcontroller. For 
example, you could use a macro to pass data to or from 
an I/O port. 

The Cybernetic Micro Systems simulators provide a 
number of ways to control program execution. You can 
select the start and stop addresses in a run command, 
specify the number of instructions to be executed in a 
run command, or set 25 breakpoints based on program- 


For more information... | 
_ For more information on the microcontroller simula- __ 
_ tors and compilers discussed in this article, contact | 
__ the following manufacturers directly or circle the ap- 
_ propriate numbers on the Information Retrieval Serv- 
| ice card. | | _ 


© Archimedes Software Inc 
_ 1728 Union St | 
_ San Francisco, CA 94123 


| (415) 771-3303 


Circle No 691. 


Avocet Systems Inc 
Box 490 


| Rockport, ME 04856 — 
| (207) 236-9055 


Circle No 692 


Cybernetic Micro Systems lnc 


Box 3000 

San Gregorio, CA 94074 
(415) 726-3000 

Circle No 693 


Intel Corp 


_ 5200 N E Elam Young Parkway 
_ Hillsboro, OR 97123 

| (603) 681-8080 

_ CircleNo694 


"Logical Systems 
_ 6184 Teall Station _ 


_ Syracuse, NY 13217 


(815) 478-0722 
| Circle No 695 


202 


Mark Williams Co © 


1430 W Wrightwood Ave 
Chicago, IL 60614 © 
(312) 472-6659 

Circle No 696 


Mecklenburg Engineering Inc - . 


Box 744 / 
Chagrin Falls, OH 44022 


(216) 338-8379 - 
__ Circle No 697 


Scientific Engineering © 


Laboratories Inc - 
104 Charles St, Suite 143 
Boston, MA 02114 

(617) 262-3903 
Circle No 698 


_ 2500AD Software Inc 
_ 17200 E Ohio Dr 
_ Aurora, CO 80017 
(808) 369-5001 
— ____Cirele No 699 


counter addresses. All of these program-flow com- 
mands operate in autostepping, run, and fast-execution 
modes. 

The 8051 simulator also lets you set breakpoints 
based on the contents of registers, the program count- 
er, the machine-cycle counter, I/O ports, counter/tim- 
ers, the program status word, the data pointer, and the 
accumulator, or combinations thereof. The simulator 
allows you to set breakpoints with such conditions as 
equal-to, less-than, or greater-than, or any combination 
of these conditions. The breakpoints interrupt program 
execution only in autostep mode, however. 


Simulator has flexible breakpoint structure 


The simulators from Avocet Systems are even more 
flexible; they allow an unlimited number of breakpoints. 
In addition to the breakpoints, or traps, supported by 
the Cybernetic Micro Systems products, the Avocet 
simulators allow you to trap on a binary basis by 
specifying a bit mask. With Avocet simulators, you can 
also choose breakpoints that stop execution once (tem- 
porary breakpoints), or every time a condition occurs. 
A delayed trigger can be specified for breakpoints, and 
you can specify read/write or write-only access for 
breakpoints that are based on memory or I/O access. 

The Avocet programs also allow you to simulate 
stimulus and response at all wP or microcontroller pins. 
You can link disk files to the I/O pins to simulate 
operation in a live environment. Furthermore, batch 
files allow you to set up given situations quickly; the 
batch files permit you to run a number of commands 
with minimal user interaction. 

The programs also provide a sophisticated operator 
interface. The programs display source code on the left 
side of the screen and status information on the right. 
The source code includes variable and label names 
rather than hex numbers, provided that your cross- 
assembler produces a suitable symbol table. The status 
display includes all pertinent registers, I/O ports, tim- 
ers, interrupt information, memory segments, and 
flags. You may choose to display the data as hex, 
ASCII, or binary numbers. Furthermore, these simula- 
tors continuously display all the wP-status information 
on the screen. 


Screen mode simplifies data entry 

The Avocet simulators operate in one of two modes; 
you use the Escape key to toggle between the display 
and the command modes. When the program’s in dis- 
play mode, the operator can modify any data displayed 
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___copies of A Designer’s Guide to CMOS ICs 
O $ 6.95 UPS U1 $10.95 non USA 


(BANK DRAFT ONLY) 


____copies of A Designer’s Guide to Semicustom Integrated Circutts 
[1 $ 6.95 UPS C1 $10.95 non USA 


(BANK DRAFT ONLY) 


ADDRESS 


___copies of A Designer’s Guide to Innovative Linear Circuits 


CL) $14.95 UPS LU $19.95 non USA 


(BANK DRAFT ONLY) 


CITY 


Check or money order made out to EDN REPRINTS must accompany each 


order. No COD. Mass. residents add 5% sales tax. 
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A NEW 
TERMIFLEX TERMINAL 
FOR $195. 


ST/32 — 
INDUSTRIAL QUALITY 


e 32 Character LCD 

© Compact 
RS232C Interface 
30 Alphanumeric Keys 
Custom Graphics Available 


Termiflex has taken its years of experience and 
leadership in control/display units (CDU) and pro- 
duced the ST/32. This rugged, versatile CDU is 
available for overnight delivery. 


TERMIFLEX CORPORATION 
316 Daniel Webster Highway 
Merrimack, NH 03054 

(603) 424-3700 
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AFFORDABLE HIGH 
PERFORMANCE 
SOLENOIDS 


ROTARY 


Shindengen is one 
. of the leading solenoid 
manufacturers in Japan. Densitron Cor- 
poration of America E-M Division provides 
local service for the Shindengen solenoid product 
line to the U.S. market. Together, we offer -typical 
Japanese quality levels—the highest available, delivery which meets 
your requirements—not ours, technical ability to answer your 
application questions, and most importantly, competitive prices. 
Our product offering includes a wide range of standard designs 
with many options and the technical/manufacturing capability to 
design, develop and produce volume custom designs to meet your 
specific performance, quality and price requirements. 


TUBULAR 


“For more information please contact: 


a a 


E-M DIVISION P.O. BOX 1318, 1015 MILL ST. CAMDEN, 
SOUTH CAROLINA 29020 U.S.A. 
TEL: (803) 432-5008 FAX: (803) 432-1165 


DENSITRON CORPORATION 
OF AMERICA 
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on the screen by moving the cursor with the arrow keys 
and typing the new data over the old. Of course you can 
also modify multiple memory locations with a fill com- 
mand from the command mode. 

In command mode, the simulators accept commands 
on two lines at the bottom of the screen. The programs 
always display a choice of commands; to select a com- 
mand, you simply type the first letter of the command. 
Depending on the command, the program might pro- 
vide you with a secondary or tertiary choice or prompt 
you for appropriate data. 

The function keys also simplify the operation of the 
simulator programs. You can use the F10 key for 
single-stepping or use Fl as a toggle to start and stop 
execution. F'2, F3, and F4 allow you to set temporary 
breakpoints directly correlated to the source code 
shown on the display. In screen mode, F7 allows you to 
select between hex, ASCII, and binary modes of dis- 
play. You may use F6 to designate certain areas of the 
screen that don’t get updated during program execu- 
tion. By limiting screen update, you can hasten the 
simulator’s execution. 

Avocet offers simulators for both Ps and microcon- 
trollers. The microcontroller programs simulate all 
on-chip peripherals. The company’s programs for gen- 
eral-purpose Ps even include support for some off-chip 
peripherals. For example, the 8085 simulator includes 
support for the 8155 and 8355, and the Z80 version 
supports the CTC and PIO chips. 

Microcontroller and microprocessor simulators can 
also assist in debugging high-level language that’s com- 
piled in ROMable form. The compilers typically relate a 
group of assembly statements to a high-level state- 
ment. By using a list of such relations, you can track the 
execution of the high-level code. 

Furthermore, sophisticated high-level language de- 
buggers for disk-based developments are already avail- 
able; expect the next generation of simulators to 
support debugging of some high-level languages. EDN 


Article Interest Quotient (Circle One) 
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NOW 
MULITBUS I 
CAN PROCESS 
THE BIGGEST 


NUMBER IN 
COMPUTING. 
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The most popular OEM bus in the execute at absolute maximum speed. 
world now comes equipped with the Then we added up to 16 MBytes 
most powerful 32-bit microprocessor. of memory And a 64 KByte zero wait 


Intel’s 80386. state write-through cache for highest 

We re talking a full line of boards that — performance. Combined with the latest 
give you true 32-bit processing power. surface mount technology, 

To make all of this happen, we The result is a whole family of 
designed a locally accessible 32-bit super-fast 386-based MULTIBUS’ I CPU 
data path that lets our 16 MHz 80386 boards and snap-on memory modules 
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that give you from 1 to 16 MBytes of For further information, call Intel at 
memory. (800) 548-4725. Ask for Lit. Dept.W335. 
So now you can triple performance And see how MULTIBUS I and the 


on your existing system. Or build new 80386 really add up. 


ones. And exploit the full capabilities Ki ® 
of the 80386 microprocessor, while 
leveraging your MULTIBUS I investment . 


in existing real time, multi-user and 
proprietary operating systems. 
EDN December 11, 1986 CIRCLE NO 130 207 
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THIS PCB DESIGN 
PROBABLY WILL 


OVERHEAT AND FAIL 
BEFORE ITS TIME. 
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OemOR ORIENT ayer mONS, 
SPOT seein 


THE DIFFERENCE IS TELESIS. 


High-speed and high-density PCBs can run hot and fail. 
How can you analyze the thermal behavior of a board during 
design, without prototypes and complicated measurements? 
With Thermo-STATS!™ 

New from Telesis, Thermo-STATS models the com- 
ponents, board, and environment to produce an accurate 
thermal profile, including case temperatures. “What if” 
analysis tools let you quantify the impact of airflow, spacing, 
heat sinks, and placement. And, links to Telesis PCB design 
Workstations allow all physical data to drive thermal 
analysis automatically. 

Thermo-STATS quickly models forced convection from 
airflow, radiation from adjacent boards. For ECL designs, 
you can even check out temperature effects on noise margins. 
For militarized packaging, coldwall construction, ladder 
bars, and vacuum environments can be easily simulated. 
Then, Thermo-STATS analyzes the reliability of the board, 
down to the device level. 

So don’t take the heat for high PCB 
failure rates. Call, toll-free, for our data- 
sheet on Thermo-STATS. We'll help keep 
your designs from going up in smoke. 


Thermo-STATS runs 

on any SUN-3 com- 
puter with IBM-PC or 
VT interfaces. When 
linked to a Telesis 
Design Workstation, 
analysis is con- 
ducted in minutes. 


(1-800) 343-2048, In MA, (617) 256-2300 
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Software 


Analysis package orders data into 
statistically significant variables 


RS/Explore is a data-analysis soft- 
ware package that combines the 
vendor’s RS/1 information-analysis 
module with a statistical advisory 
module. It runs on VAX minicom- 
puters and on MicroVAX II and 
VAX workstations under the VMS 
operating system. The software 
helps you take a 4-stage approach to 
the analysis of a problem. 

In the first stage, the program 
helps you organize your data into 
statistical variables and associates 
each variable with the descriptive 
information you need for analysis 
and interpretation. It automatically 
identifies important data character- 
istics and generates new variables 
from functions of existing variables. 

In the second stage, the program 
generates a variety of scatter plots, 
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tables that help you identify the 
relationships between variables. 
You can also display histograms, 
probability plots, and descriptive 
statistics. 

In the third stage, the program 
suggests appropriate statistical 
methods for further exploration of 
the problem; it bases its recommen- 
dations on the attributes and char- 


acteristics of your data. The meth- 
ods you ecan_ select include 
regression, analysis of variance, 
and analysis of covariance. The pro- 
gram alerts you if the data does not 
meet the basic statistical assump- 
tions of the method you selected. 

Finally, the program maintains 
a diary of all the analyses you 
performed. For each step, the pro- 
gram determines if a significant re- 
lationship exists between variables, 
provides English explanations of the 
results, assesses the adequacy of 
your model, compares alternative 
models, and makes predictions and 
comparisons. From $9000. 

BBN Software Products Corp, 10 
Fawcett St, Cambridge, MA 02238. 
Phone (617) 864-1780. 
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Development tools let you design graphics 
applications using the 34010 graphics wP 


A set of development tools now sup- 
ports the TMS34010 Graphics Sys- 
tem Processor, which combines gen- 
eral-purpose 32-bit p»P features 
with special graphics-processing 
hardware. You can control the 
TMS34010 with programs written 
in C or assembly code. Included in 
the development-tool set are an as- 
sembler, a C compiler, function li- 
braries, an in-circuit emulator/de- 
bugger, and a_ software-devel- 
opment board. 

The assembler package generates 
common object-file-format section- 
oriented object code for IBM PCs 
and compatible computers running 
MS-DOS 2.11 or higher. (Versions 
for VAX computers are also avail- 
able.) The assembler package in- 
cludes a 34010 simulator. 
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The C compiler for the 34010 sup- 
ports full Kernighan and Ritchie C 
with extensions for in-line assembly 
code and enumerated data types. It 
has a 3-pass optimizing preproces- 
sor, parser, and code generator that 
produces 34010 assembly source 
code. The compiler provides memo- 
ry management and 64-bit floating- 
point operation. 

The graphics/math software li- 
brary includes graphics primitives, 
transcendental functions using dou- 
ble-precision floating-point math, 
matrix operations for 3-D transfor- 
mation, text generation, view-port 
support, some basic fonts, and col- 
or-palette management. The font li- 
brary has 19 different font styles 
and a range of pixel heights. 

The XDS/22 in-circuit develop- 


ment system provides real-time 
34010 emulation. You can use the 
emulator in a stand-alone mode via a 
standard terminal or through a host 
computer with a debugger inter- 
face. The XDS/22 also performs full- 
speed hardware traces. 

The 34010 assembler package 
costs $500 for the IBM PC version. 
The C compiler costs $1000; the 
graphics/math software library, 
$10,000; and the font library, $5000. 
The XD§S/22 development system 
costs $14,995. 

Texas Instruments Inc, Semi- 
conductor Group, Box 809066, 
SC-636, Dallas, TX 75380. Phone 
(800) 232-3200. 
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Software 


Engineering spreadsheet provides 
post-acquisition signal analysis 


Dadisp II provides post-acquisition 
data analysis in a spreadsheet for- 
mat on IBM PCs and compatibles. 
Unlike conventional business 
spreadsheets, it isn’t limited to basic 
math formulas. The program also 
supports complex engineering func- 
tions such as trigonometric, loga- 
rithmic, calculus, and statistical 
functions. In addition, the program 
can generate trigonometric and hy- 
perbolic waveforms for display and 
manipulation by other windows in 
the spreadsheet. You can transfer 
any ASCII or binary file of raw data 
into its database. 

The program can display as many 
as 64 waveform windows at a time, 
and you can enlarge and overlay any 
of the windows. You can display a 


mallest the state of 
_decade later, they’re a product 
countless applications in micr 
Circuitry: 


_Engineering Catalog, including 
_ detailed specifications and prices. 
_____ Grayhill switches are available through ™ 
your local Grayhill distributor. 
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i e ittec _Now, more 
vhose time has con 
miniature low-voltag 


@ hand-held communications 

ll portable medical equipment 

| _ Mf instrumentation and more 
Vhere the size must shrink but the quality must not, choos 

ayhill Series 75 rotary switches. The price is commen 

urate with the micro-mini size. . .only $6.37 in quantitie 

_ Of 100. There’s a lot of value in this tiny package! 

Ask for your FREE copy ofthe Grayhill = | 


861 Hillgrove Ave., La Grange, IL 60525 « (312) 354-1040 » TWX 910-683-1850 
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Ver 1.82 
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previously acquired signal in one 
window and set up a sequence of 
transformations or formulas in other 
windows. For example, to find the 
convolution of an acquired signal 
with a sine wave, you’d load the 
acquired signal into one window, 
generate a sine wave in a second 
window, and enter the 
CONV(W1,W2) formula in a third 


window. Any change you introduce 
in the two independent waveforms 
will propagate through to the de- 
pendent waveform in the third win- 
dow. 

The Dadisp II software package 
costs $795 and runs on an IBM 
PC/XT, PC/AT, or compatible com- 
puter with a minimum of 512k bytes 
of RAM; a color monitor; and a color 
graphics adapter, enhanced graph- 
ics adapter, or Hercules graphics 
card. The manufacturer also offers 
Dadisp I ($995), a data-acquisition 
module for the Keithley 500 series of 
data-acquisition hardware. 

DSP Systems, 1 Kendall Square, 
Building 200, Cambridge, MA 
02139. Phone (617) 577-1133. 
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YOU LIKE 
TO WRITE, 
RIGHT? 


Then EDN wants you, providing you also have an 
EE degree and at least two years’ circuit-design 
experience. We seek individuals who want to be 
Boston-based technical editors for this top electron- 
ics publication. 


To qualified individuals, EDN offers an attractive 
Salary, industry-wide recognition, high job satisfac- 
tion, and the ability to keep abreast of... 


e Advanced Technology 
e Exciting New Products 


¢ State-of-the-art circuit and system-design 
techniques 


lf you thrive on meeting challenges head-on... 


lf you are an effective, technical communica- 
tor...then send your resume and salary requirements 
in strict confidence to: Roy Forsberg, Editorial Direc- 
tor, EDN, Cahners Building 
275 Washington St., Newton, MA 02158-1630, 
617/964-3030 


An Equal Opportunity Employer 
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Put yourself on the 
right track with CAD 


Computer-aided design. 
Until recently, it con- 
jured up images of 
massive, room-sized 
computers and engi- 
neers in white lab coats. 
But a few years 
ago, AutoCAD® changed 
all that. With a soft- 
ware package that 
turned the per- 
sonal computer 
on your desk 


into an easy-to-use elec- 
tronic drawing board. 
For everything from 
PC boards to shopping 
centers. Tooling to top- 
ographical plans. 
Technical illustra- coc) 
tions. Facilities 7 


ik ON itt 1 


layouts. Vis 
Even #4-6-4 
Hudson : 
model railroad trains. 
Now AutoCAD is even better. 
Introducing AutoCAD 2.5 


Of course, the newest version of 
AutoCAD still has all the features that 
made the original the industry standard. 
Accuracy, Power, and Versatility. 

But now, there are improvements all 
down the line. 

For example, AutoCAD performs most 
PAN and ZOOM operations five to ten 
times faster than the previous version. So 
design and redesign are faster than ever. 

There is also a wealth of new com- 
mands for creating ellipses, doughnuts, 
and polygons. And new editing commands 
that let you STRETCH, TRIM, EXTEND, 
ROTATE, SCALE, and EXPLODE objects. 

The result? A powerful electronic 
drawing tool that lets you concentrate on 
the drawing, and not on the electronics. 

Feel Comfortable at the Controls 

Never used a computer before? 
AutoCAD’s easy-to-use menus guide you 
from action to action. You can even create 
your own menus. And use an on-line 
“HELP” command if you get stuck. 


Drawings Courtesy of Little Engines, Inc. 
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Save hours of drafting time. 
Draw frequently used diagrams just once 
and re-enter where needed. 


What if you have second thoughts, or 
make a mistake? AutoCAD’s new, sweeping 
UNDO capability lets you erase what 
you've done—so you have total freedom to 
draw and experiment. 

There are also enhanced customiza- 
tion features. Support for over 30 different 
microcomputers (as well as several 32-bit 
UNIX-based systems). Even support for the 
new IGES standard, to let you easily and 
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accurately translate drawings between 
AutoCAD and most other CAD systems. 

All of which combine to make the new 
AutoCAD fit more neatly and comfortably 
than ever into the way you're used to 
working. 

How to Get on Board 

For a demonstration of AutoCAD 2.5, 
or any of our other products, call or write 
us for the name of the dealer nearest you. 

Call us too if you want the location and 
telephone number of your nearest 
AutoCAD Authorized Training Center. 

We'll make sure you get headed down 
the right track. 


AUTOCAD" 


AUTODESK, INC. 
2320 MARINSHIP WAY 
SAUSALITO, CA 94965 

(800) 445-5415 
TELEX 275946 ACAD UD 
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A PERSONAL 
WORKSTATION 

IS THIS FAST 
PEOPLE BUY 

THEM AT A 
RECORD PAGE. 


DOMAIN isa registered trademark of Apollo Computer Inc. , Series 3000 and Personal Workstation are trademarks of Apollo Computer Inc., DEC is a registered 
trademark of Digital Equipment Corporation, IBM and IBM PC AT are registered trademarks of International Business Machine Corporation, UNIX is a trademark of 
AT&T Bell Laboratories, Inc., ETHERNET is a registered trademark of Xerox Corporation, Lotus and 1-2-3 are trademarks of Lotus Development Corp. , MultiMate 
is a trademark of MultiMate International Corp., Microsoft Word is a trademark of Microsoft Corp. 
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six times faster. on an IBM AT falar your r MDS230. 

How does it work? Access Ill creates an ISIS environment ona _ tools waiting 
single card that plugs into your IBM PC. The ACCESS II software — cal (415) 964 9001. 
simulates the ISIS calls so that you can run standard, unmodified : 

ISIS software. You can map the ISIS device names to a PC-DOS 


directory, gaining the full power of tree-structured directories in a 
POS : Gen »SIS 


Genesis supports 16-Bit software too! We can supply you with Microsystems 


complete 16-bit development solutions. Transfer your 16-bit Intel 
MDS software using ACCESS 86" Run PL/M-86, FORTRAN, PASCAL, 
ASM86, C86, and other Intel software that you already own or buy it 


196 Castro Street, Mountain View, CA 94041 
(415) 964-9001 Telex: 4998093 GENMS UI 


ACCESS, ACCESS II, ACCESS 86, Genesis, GeneLink, GeneScope and GeneScope Target are trademarks of Genesis Microsystems Corporation. 1BM and AT are trademarks of IBM Corp. Intel is a trademark of Intel Corp. 
INTERNATIONAL DISTRIBUTORS: Instrumatic: Deutschland—Munchen, Tel: 089/85 802-0 - Espahia—Madrid, Tel: 1/455 81 12 Schweiz—Zirich, Tel: 1/723 14 10—Genéve, Tel: 022/36 08 30 
+ United Kingdom—Marlow/Bucks, Tel: (06284) 4426 - Denmark—K6benhavn: Adcom Data, Tel: 45-1-194466 « France—Rueil-Maimaison: ISSI, Tel: 47 51 18 45 « Italia—Milano: Winline, Tel: 1/455 81 12 
-Israel—Tel-Aviv: Miltron, Tel: 03700041, 495 898 * Singapore—Berkeley Trading Ent., Tel: 3387610 * Australia—Oakleigh: Datac Digital Syst., Tel: 03 568 6922 
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Smalltalk/V is an implementation of 
the vendor’s nongraphics version of 
this object-oriented programming 
language. The features include bit- 
mapped graphics, windows, support 
for a Microsoft or compatible 
mouse, a Pro-Log compiler, and a 
source-level debugger. 

Object-swapping virtual memory 
lets you store defined objects on 
disk and bring them into main mem- 
ory as needed; the process is trans- 
parent to you and lets you construct 
very large programs without the 
use of extended memory. Turtle 
graphics simplify the manipulation 
and animation of graphics objects; 
you can define different behavior for 
each object and link them to each 
other through the message-passing 
feature of Smalltalk. Thus, you can 
perform simulations in which ob- 
jects on the screen can modify each 
other’s behavior. An optional soft- 
ware interface lets you communi- 
cate with host computers, running 
Unix and other operating systems, 
over an RS-232C link. $99; commu- 
nications interface. $49. 

Digitalk Inc, 5200 W Century 
Blvd, Los Angeles, CA 90045. 
Phone (213) 645-1082. 
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CROSSASSEMBLER 


The X68000 crossassembler allows 
you to produce object code for 
68000, 68008, and 68010 Ps on IBM 
PCs and compatible computers run- 
ning PC/MS-DOS, on VAX comput- 
ers running VMS or Unix, and on 
PDP-11 and 68000-based computers 
running Idris or Unix. The assem- 
bler produces absolute or relocat- 
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able object code, and it includes 
such features as parameterized 
macros and repeats, conditional] as- 
sembly, and multiple file assembly. 
It also allows you to divide pro- 
grams into separate program and 
data sections and to define global or 
temporary labels. 

The assembled code is optimized 
by automatic selection of long or 
short conditional jumps for span- 
dependent instructions. The assem- 
bler’s symbol table has a capacity of 
greater than 32,000 entries, and you 
can transfer the symbol table to and 
from disk while maintaining control 
over the number of entries resident 
in the system’s memory. From £800 
for a PC/MS-DOS system to £2160 
for a VAX/Unix system, including 
12-month software support. 

Real Time Systems Ltd, Box 70, 
Douglas, Isle of Man, UK. Phone 
(0624) 26021. TLX 628356. 
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PC ACCELERATOR 


Polyboost comprises three memory- 
resident programs that speed up 
keyboard input, screen display, and 
disk access, respectively. You can 
load any or all of these programs 
independently. It runs on the IBM 
PC, PC/XT, and PC/AT. The 
DSKboost program lets you set up a 
cache buffer to reduce the number 


of times your application program 
must physically read from the disk. 
When you enter new data from the 
keyboard, this program immediate- 
ly copies it to the disk and updates 
the cache buffer. 

Instead of using the BIOS display 
routines, the CRTboost program 
routes data directly to the screen. 
This method gives you faster 
scrolling and text display and elimi- 
nates the flicker normally associated 
with the IBM color graphics adapt- 
er. The Keyboost program lets you 
adjust the repeat rate of cursor and 
character keys and increases the 
size of the type-ahead buffer to 128 
bytes to ensure that you won’t lose 
data if you continue typing during a 
disk access. 

Keyboost also has a command-line 
editor that lets you recall, edit, and 
execute DOS commands. According 
to the vendor, you can use this pack- 
age to run computation-intensive 
programs two to five times faster 
and disk-intensive programs as 
much as 10 times faster. $79.95. 

Polytron Corp, 1815 NW 169th 
Place, Suite 2110, Beaverton, OR 
97006. Phone (800) 654-5301; in 
OR, (503) 645-1150. TLX 325800. 
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MACROASSEMBLERS 


The Avmac relocating macroassem- 
bler packages include a preprocess- 
or for generating macros, using 
structures resembling those of 
Masm and RMac; a cross-reference 
generator; a linker; a library manag- 
er; and a utility for converting hexa- 
decimal object files to binary. As- 
semblers are available for most 
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On Guard! 
For fast, simple, 


secure DMM. 
measurements! 


With true fully guarded inputs, parasitic 

lead voltages and common mode noise 
are completely eliminated from Philips’ 
system-concept multifunction instru- 
ments: the PM 2534, for high accuracy sys- 
tem and bench applications,andPM 2535, 
for high accuracy applications demand- 
ing data collection and post processing. 
Other features include: 
=™ Choice of 7 measuring functions (both 
models), front or rear inputs, 61/2-digit 
guarded sensitivity with lOO nV resolution 
ona 300mV measurement or high speed 
3 1/2-digit measurements at 100 per sec.; 
JEEE-488 interface with simple English 
programming and scanner control ext. 
# Data collection, calculation and control — 
additional facilities of the PM2535 - pro- 
vide: measurement scaling; 10 non-vola- 
tile instrument set-ups; constantly-active 
999 measurement buffer and direct scan- 
ner control without using a computer. 


@® Product credibility in technology, tech- 
nique, quality and service is assured be- 
cause both the PM 2534 and PM 2535 are 
backed by the vast corporate resources 
of one of the world’s largest electronics 
companies. 


Test the difference and you’ll also 
agree that Philips wins on price and 
performance! 


Write to: Philips I&E, T&M Department. 
Building HKF/55.5600 MD Eindhoven. 
The Netherlands: 040-78 28 08 
Germany: (0561) 50 14 86 
Great Britain: 0223-35 88 66 
France: 01-4830 11 11 
Belgium: 02-525 6692/525 6694 
Switzerland: 01-488 22 11 
Italy: 039-3635240/8/9 


puitips) lest & 
Measurement : LI PS 
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32-bit, 16-bit, 8-bit, and 4-bit micro- 
processors and controllers. 

Each assembler can _ process 
source code for any one of the chips 
in a given family; the Avmac68, for 
example, can process code for 6800, 
6801, 6802, 6803, and Hitachi 6301 
chips. The software takes into ac- 
count the flags and addressing 
modes of the chip you specify and 
accepts address ranges for ROM, 
RAM, and I/O. Each assembler per- 
forms checks to see that address 
references are valid. 

Each assembler in the series is 
available for PC-DOS/MS-DOS 
hosts, for VAX hosts running VMS, 
and for VAX hosts running Unix. 
Prices vary according to the host 
and the target CPU. For PC-DOS, 
from $349; for VAX, from $995. 

Avocet Systems Inc, Box 490, 
Rockport, ME 04856. Phone (800) 
448-8500; in ME, (207) 236-9055. 
TLX 467210. 
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OS FOR 68020 


The OS/9-68020 multiuser, multi- 
tasking operating system is coded in 
native 68020 assembly language. 
The kernel, the disk-file manager, 
the command interpreter, the char- 
acter-file manager, and the I/O driv- 
ers are independent, linkable pro- 
gram modules. You can build a 
customized version for your applica- 
tion by including only the modules 
you need, and by writing I/O driv- 
ers for nonstandard devices. 

The operating-system executive, 


when fully configured for disk I/O, 
occupies no more than 24k bytes and 
can reside in ROM. The system in- 
cludes the memory-management 
and page-fault-detection logic that 
demand-paging virtual memory 
requires. 

Among its features are pipelines 
for intertask data transfer; data 
modules that allow a memory block 
to be shared by multiple tasks; re- 
cord locking to assure data integrity 
when multiple users access a com- 
mon database; group and user iden- 
tification codes to ensure file-system 
security; and signals for the control 
and synchronization of real-time 
processes. The operating system 
comes with a screen editor and line 
editor, a macroassembler, a debug- 
ger, and a C compiler. $950. 

Microware Systems Corp, 1866 
NW 114th St, Des Moines, IA 
30322. Phone (515) 224-1929. TLX 
910-520-2535. 
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Hunter Re makes 


Hunter & Ready’s real time multitasking 
operating system, VRTX, is in the most advanced 
military and aerospace applications today. 


It’s the only off-the-shelf real time micro- 
processor operating system that passed thousands 
of hours of third party testing required for FAA 


certification. 


And the only one available with an integrated 
development environment that includes an 
optimizing C compiler, real time stdio interface 


and multitask debugger. 
EDN December 11, 1986 


real time 


All of which can save you years of development 
time. To make your next real time application fly, 
call toll free. Ask for a copy of our Real Time 
Applications Handbook. 


800-228-1249 In Texas, call 214-661-9526 


Now available with high 


performance 


features for 80286, 80386, 68020 and 32000. 


HUNTER 
* READY 


We Respond. 


VRIX is a registered trademark of Hunter & Ready, Inc. 
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Experience 


Counts. 


American Automation has J 
designed more emulators than C Language for selected 
Intel or Motorola, more than processors. Count on American 
Hewlett Packard or ‘Tektronrx, | Automation software. 
more than anyone. Count on Count on EZ-PRO from 
American Automation's American Automation for the 
emulator experience. features you need for your proj- 


For each EZ-PRO emulator, ects, including Deep Trace™ 
American Automation provides 4,096 real-time events, 256 


complete software support: break-points with zoning, 

macro cross-assembler, complex triggering, on-line 

lmker, symbolic debugger. assembly/disassembly. 
EZ-PRO 2.1* SUPPORTS: 


Motorola: 
6800/B00 


146805E2 
6803 
6808 
68B08 
6809/09E 
68B09/B09E CDP6805C4 
CDP6805D2 
CDP6805E3 


*Connected to PC 
with MSDOS 3.1 


2651 Dow Avenue, Tustin, California 92680 (714) 731-1661 
Telex IT: 910-595-2670 AMAUTO TSTN IBM is a trademark of 


International Business Machines, Inc. 
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COMM PACKAGE 
The Excelan Open System (EXOS) 
8016 Transmission Control Protocol/ 
Internet Protocol (TCP/IP) soft- 
ware provides high-speed communi- 
cations between an IBM RT PC and 
a host computer over an Ethernet 
link. The software runs on the RT 
PC under IBM’s Aix operating sys- 
tem (a superset of AT&T’s Unix 


For real time control on the factory line, 80% of 
the largest industrial automation companies are 
choosing VRTX, Hunter & Ready’s real time 


multitasking operating system. 


VRTIX provides 37% faster task-switching times 
than the nearest competitor for critical tasks and 
is proven in thousands of installations. 


And VRIX is taking years off the real time 
development cycle. It’s available with a 
completely integrated real time C development 
environment for VAX and PC hosts. 
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System V); it works in conjunction 
with the Exos 205 intelligent Ether- 
net controller to provide a local-area 
network subsystem, over which the 
RT PC can communicate with dis- 
similar hosts such as VAX machines 
or supermicros that run under ei- 
ther VMS or Unix. 

The package includes two end- 
user utilities; one provides high- 
speed file transfer; the other emu- 
lates virtual terminal. The software 
includes most of the standard 4.3 
BSD remote Unix utilities that let 
you log on to a remote-system, exe- 
cute commands, check the status, 
and copy files and directories. The 
package conforms to the DoD speci- 
fications for DARPA (Defense Ad- 
vanced Research Projects Agency) 
TCP/IP, as well as to MIL-STD- 
1777 and -1778. $1295. 

Excelan Inc, 2180 Fortune Dr, 
San Jose, CA 95131. Phone (408) 
434-2300. 
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Hunter & Ready om 
real time on the line. 


To get your ducks lined up for your next real 
time project, call toll free. Ask for a free copy of 
our Real Time Applications Handbook. 


AI TOOLS 


Personal Consultant Easy and Per- 
sonal Consultant Plus are expert- 
system development tools with 
graphics features. The Easy version 
runs on the IBM PC and PC/XT and 
some TI personal computers; the 
Plus version runs on the IBM 
PC/AT or TI Explorer and can han- 
dle larger, more complicated appli- 
cation problems. 

The Easy version has all the basic 
facilities for generating an expert 
system, including a rule-entry lan- 
guage, a window-oriented editor, 
and rule-validation and debugging 
aids. The program performs calcula- 
tions to handle uncertain or incom- 
plete user input, allows you to speci- 
fy the order in which rules are tried 
during the inference process, and 
lets you find out how information 
was determined. You can incorpo- 
rate data from DOS or dBase files 
into decision processes. 

The Plus version has all the capa- 


800-228-1249. In Texas, call 214-661-9526 


Now available with high 
features for 80286, 80386, 68020 and 32000. 


HUNTER 
> READY 


VRIX is a registered trademark of Hunter & Ready, Inc. 
VAX is a trademark of Digital Equipment Corp. 


performance 


We Respond. 
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bilities of the Easy version and also 
lets you create compiled Lisp func- 
tions to solve difficult problems or 
customize an application. Plus al- 
lows you to use frame descriptors 
capable of inheriting properties of a 
parent frame in order to organize 
complex problems into a series of 
subproblems. The program lets you 
create metarules to supply informa- 
tion on how best to apply the other 


_ 


True Grey Shades 
at High Speeds 


for Less than $5000 


Raytheon’s TDU-850, Thermal Display 
Unit, produces photo quality images 

on an 8%” x 200 ft. roll. The TDU-850 
prints 16 shades of grey in less than 20 
milliseconds per line; black and white 
images at 5 milliseconds per line. Price 
per unit from $4950, depending on 
interface and application. (Slightly 
higher overseas). Discounts for OEM 
large volume quantities. Fixed thermal 
head assures perfect registration. Reso- 
lution better than 200 dots/inch. Direct 
thermal technology requires no toners 
or developers. Standard or custom inter- 
facing. For details, contact Marketing 
Department, Raytheon Ocean 
Systems Company, Westminster Park, 
East Providence, RI 02914 USA. 
Telephone (401) 438-1780 

Telex 6814078. 


forms of knowledge. It also lets you 
couple an application to other pro- 
grams such as communications 
packages or video-disk databases. 

Personal Consultant Easy, $495; 
Personal Consultant Plus, $2950. 

Texas Instruments, Knowledge 
Engineering Services, M/S 2195, 
Box 2909, Austin, TX 78769. Phone 
(800) 527-3500. 
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STD BUS LIBRARY 


The STD-LIB 2.0 is an enhanced 
library of peripheral-initialization 
and -driver routines for STD Bus- 
based computers and controllers 
running MS-DOS. The library rou- 
tines link application programs 
written in Microsoft C, Basic, or 
macroassembler languages to 22 dif- 
ferent serial I/O, keyboard/display, 
process-control, and analog I/O pe- 
ripheral interface cards manufac- 
tured by the library vendor and by 
Analog Devices. 

All the routines are written in 
8086/88 assembly language. The li- 
brary package includes linkable ob- 
ject-code modules; source code to 
allow customization of any routine; 
and a reference manual that pre- 
sents a functional description of 
each module, its parameter require- 
ments, and examples of its use. Uni- 
form parameter-passing conven- 
tions eliminate the need to write 
special linkages. $395. 

Pro-Log Corp, 2560 Garden Rd, 
Monterey, CA 93940. Phone (408) 
372-4593. TWX 910-360-7082. 
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STATISTICS PROGRAM 


Systat 3 is an enhanced version of a 
comprehensive statistical package. 
The enhancements include both 
menu-driven and batch operating 
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modes; covariant models; test-anal- 
ysis routines; a mouse-activated 
spreadsheet; and a clipboard. The 
Nonlin module lets you compute 
nonlinear and piecewise regression, 
least absolute values, and maxi- 
mum-likelihood estimation. 

You can enter the models and loss 
functions by typing the equations at 
the keyboard. One statement auto- 
matically generates orthogonal and 
nonorthogonal repeated-measures 
models. Optional supplementary 
modules include Logit, a maximum- 
likelihood multinomial module; Test- 
at, which computes reliability sta- 
tistics and estimates parameters for 
the Rasch model; and Sta/Transfer, 
which lets you transfer files be- 
tween this program and Lotus 1-2-3, 
SPSS (SPSS Inc, Chicago, IL), and 
Stata (Stata Corp, Los Angeles, 
CA) programs. The program is 
available for the IBM PC, PC/XT, 
PC/AT, and compatibles; generic 
MS-DOS machines; the Macintosh; 


VAX/VMS and VAX/Unix; HP9000; 
and selected 68000-based Unix sys- 
tems. From $595. 

Systat Inc, 2902 Central St, Ev- 
anston, IL 60201. Phone (312) 864- 
5670. 
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FORTH ASSEMBLER 


PC/Assembler is an interactive, 
syntax-checking assembler for Ps 
and math coprocessors belonging to 
the Intel 8086, 80186, and 80286 
families and the NEC V20/30 fami- 
ly. The program lets you write as- 
sembly-language routines or sub- 
programs that you can invoke from 
an application program written in a 
high-level language. The assembler 
produces .COM files for use by 
Turbo-Pascal programs, and it gen- 
erates .BLO files for use by pro- 
grams written in Basica or Version 
1 of IBM Basic. The assembler lets 
you construct .OBJ files for use in 


programs written in QuickBasic, 
Version 2 of IBM Basic, or any high- 
level language that supports the 
Intel Relocatable Object Module 
format. Written in Forth, the pack- 
age includes a Forth operating sys- 
tem; an editor similar to Wordstar; a 
linker; a loader; and all required 
interfaces to PC-DOS, MS-DOS, 
and the BIOS. $99. 

Computer Systems Documenta- 
tion, Box 5478, Albuquerque, NM 
87115. Phone (505) 292-7037. 
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BASIC FOR STD BUS 


STD Basic is a floating-point Basic 
compiler that resides in ROM on the 
vendor’s 890 CPU card for the STD 
Bus. The compiler has all standard 
Basic commands and functions plus 
44 commands that communicate 
with STD Bus peripheral interface 
cards at the bit-, byte-, or 16-bit- 
word level. 


My target microprocessor(s): 


Hunter & Ready doesnt take 
shortcuts on real time. But you can. 


Our customers are taking years off the real time development cycle and so can you. 
Fill out and send to Hunter & Ready, P.O. Box 61029, Palo Alto, CA 94306-9991. 
Or call toll free, 800-228-1249. In Texas, call 214-661-9526 


Please send info on Hunter & Ready’s VRTX, the 
real time multitasking operating system. Also 
send info about IOX, the input/output executive 
and FMX, the PC/DOS compatible file manager. 


pee 7.98 


Handbook 


_— Please have a Field Sales Engineer call me 


My development host(s): 
__ MicroVAX 
___ Send a free copy of the Real Time Applications 


__ IBM/PC 
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Tracer is a trademark and VRTX, IOX and FMX are registered trademarks of Hunter & Ready, Inc. VAX and MicroVAX are trademarks 
of Digital Equipment Corp. IBM/PC is a registered trademark of International Business Machines Corp. 


see FT SOA __ 8086/186/188 __ 68000/10 MY NAME TITLE 
__. 80286/386 ! B2D00 — -O8020 COMPANY NAME 

Send info on the following development tools: eee tO. BOX CITY 
__ RTC, the Real Time C compiler and tool set atte ZIP PHONE ( 
__ Tracer, the multitask debugger 

__ High level language interface libraries Ac We Re spon d. 


L. 
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Seven other commands perform 
calculations on whole data arrays. 
Applications include digital I/O, 
motor control, analog data acquisi- 


tion, linearizing transducers, and 


frequency measurement. The inter- 
preter performs all calculations with 
7-digit precision. You can make vari- 


able names any length; strings and. 


program lines can have as many as 
255 characters. You can store a de- 
bugged program in EPROM and 
then plug the EPROM chip into a 
special socket on the CPU card; 
when you turn on the power, that 
program will automatically start 
running. $445. 

Octagon Systems Corp, 6510 W 
91st Ave, Westminster, CO 80030. 
Phone (303) 426-8540. 
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PC-BOARD TESTER 


Probot Adjacency Software is a self- 
contained test-generating program 


for use with a Probot Series Six test 
instrument. The program obtains 
its inputs from the Gerber-format 
plotter files generated by your CAE 
software. From these Gerber files, 
the program determines the loca- 
tion of the copper on each layer of a 
bare printed-circuit board, and the 
locations of the interconnects be- 
tween each layer. From this infor- 
mation, the program creates a test 
file that defines the X-Y coordinates 
of the test sites in each individual 
net. The program uses this net file 
to determine which nets are adja- 
cent to each other; it then creates an 
adjacency file that optimizes the 
tests needed to check for open cir- 
cuits within a net and short circuits 
between nets. 

Using the adjacency file as input, 
the test instrument can test a 
printed-circuit board as large as 
24X27 in.; the probes have no grid 
restrictions and can perform as 
many as 600 tests per minute with a 


a 


minimum probe spacing of 0.010 in. 
The software runs on an IBM 
PC/AT or a compatible machine. 
$10,000. 

Owl Electronic Laboratories 
Inc, Pequot Industrial Park, West- 
brook, CT 06498. Phone (203) 399- 
5951. 
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SIMULATOR 


GPSS/PC is a version of GPSS (Gen- 
eral Purpose Simulation System) for 
the IBM PC and compatible ma- 
chines. You can now use a mouse or 


VA 


WILL BLOW YOUR Samia D OFF! 
with our HIGH PERFORMANCE 8¢ 


CA82C54 


CALIMOS Systems Ine. 


mee < § 
eas 
Te) 
ee 
N 
co 
ee 


CA82C59A 


ooo [OF Complete Systeme f in Silicon! i 


USA: 1-800-267-7231, TIx 053-4501 Canada: (613) 836-1014, Fax (613) 831-1742 Europe: (272) 277332, Fax (272) 299393, TIx 449731 
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MACSYMA solves mathematical problems analytically. 


Now you can do algebra, calculus, differential equations. 
Simplify, factor and expand equations. Compute with matrices. 
And more. Symbolically. 


If you work with quantitative models in scientific or 
engineering disciplines, MACSYMA can increase your 
modelling power. MACSYMA combines symbolic and 
numeric computation. And enables you to accurately 
manipulate symbolic expressions in a fraction of the 
time required manually. 


You can solve problems... 


Wide range of capabilities 


MACSYMA offers the widest range of capabilities 
for symbolic computations in applied mathematics of 
any commercially available program. For example: 


Algebra: MACSYMA can manipulate large expres- 
sions, expand, simplify and factor expressions, handle 
matrices and arrays and solve systems of equations. 


Calculus: MACSYMA can differentiate, perform 
definite and indefinite integration, 
take limits, expand functions in Taylor Symbolically... 
or Laurent series, solve differential 


and Numerically. 


equations and compute Laplace C1) DEPENDS(Y,1)$ ; | 
transforms. (c2) DIFF (Y,T)+¥°2+(2*T+1)*¥+T 2+T+1; ae yom aie, 92+T+EXP(T) —T—1) 

3 bls Se | (D2 dy 2 * an 
Symbolic-Numeric interface: (D2) TY + (2T+ NV+ T 4TH L /(0.5518192+EXP(T) — 1) 
MACSYMA can generate FORTRAN  ietiadaliad inal 
cou of ea for Ae me (03) Y= on eae For an information kit about all the 
analysis or perform numerical analysis i - . ways MACSYMA can work for you 
i cia C4) SOLVE(SUBST([Y = 1, T= 1],D3),%C), NUMER; ; 
in the powerful MACSYMA™ language. Da lp. = 0.5518192] just call 

2 (C5) SPECIFIC SOLN:SUBST(D4,SOLN); 

Post-Processing: MACSYMA can T 
plot in2 or 3 dimensions and interface [gM a————————s Zo 1-800-MACSYMA. 


to standard mathematical text 
Composers. 


O.SS1SIIR KE. 1 | In Mass., Alaska or Hawaii only 
call: (617) 577-7770. 


Broad base of applications 


Throughout the world thousands of scientists, engi- 
neers and mathematicians are using MACSYMA In T ComputerAlded Math Group {Dept MEDA 
such diverse applications as structural engineering, Symbolics, Inc. 
fluid mechanics, acoustics, CAD, electronic and VLSI Eleven Cambridge Center 
circuit design, electromagnetic field problems, plasma Cambridge, MA 02142 
physics, atomic scattering cross sections, control 
theory, maximum likelihood estimation, genetic studies 


Or please write to us at: 


ne Sa eee 


Name 


Title 
and more. ; 
ompany 
Compatible with many computer systems Address 
City State Zip 
Current systems include: =» MicroVAXII™, VMS™ Telephone Ecoeicn 


« Symbolics 3600™ Series» SUN-2™ & SUN-3™ MACSYMA is available to colleges and universities at 
© VAX™ VMS™ & UNIX™ ¢« Masscomp™ MC5s00™ special rates. eas aan 
Other versions will be following soon. Le ee ee 


MACSYMA symbolics * 


The most comprehensive software approach Your next step in computing.” 
to symbolic mathematical computations. 


MACSYMA, bolics and SYMBOLICS 3600 are trademarks of Symbolics, Inc. Micro VAX I}, VAX and VMS are trademarks of the Digital Equipment Corporation. UNIX is a 
trademark of AT&T Bell Laboratories. Masscomp is a trademark of the Massachusetts Computer Corporation. SUN-2 and SUN-3 are trademarks of SUN Microsystems, Inc. 
Copyright 1986 Symbolics, Inc. 


EDN December 11, 1986 CIRCLE NO 127 229 


Software 


other pointing device to manipulate 
GPSS entities through any of six 
interactive graphics windows. The 
package implements approximately 
95% of the GPSS V standard blocks, 
and many new features, not avail- 
able in GPSS V. The value and 
precision of the system clock are 
limited only by the main memory 
capacity and time resolution of the 
hardware; likewise, internal statis- 
tics are stored as integers that have 
no inherent precision limits. 

If the system hardware configu- 
ration allows it, the program can 
use extended memory with a capaci- 
ty as large as several megabytes. 
The number of parameters per 
transaction, of random-number gen- 
erators, of entities of any type, and 
of chains occupied by a transaction 
is limited only by the amount of 
memory available. The program 
also provides interfaces to other sta- 
tistical packages, facilities for ani- 
mation from real-time data, and net- 


work communications. Other 
features allow you to access and 
modify state variables and simula- 
tion primitives interactively from 
the keyboard during a simulation. 
$995. 

Minuteman Software, Box 171, 
Stow, MA 01775. Phone (800) 223- 
1430; in MA, (617) 897-5662. 
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DIAGNOSTICS 


Guided Fault Isolation (GFI) soft- 
ware takes you, point by point, 
through the circuitry of a faulty 


IBM PC or PC/XT, automatically 
bypassing areas in which no faults 
exist. Versions are also available for 
computers from Compaq, Conver- 
gent Technologies, Burroughs, and 
Prime. Tests perform go/no-go 
checks of the PC’s system board, 
asynchronous communications 
adapter, color graphics adapter, 
monochrome board, and printer 
adapter, and provide failure codes 
that you can use as input to the GFI 
tests. 

To run the software, you need a 
Fluke 9010A or 9005A Microsystem 
Troubleshooter equipped with an 
8088 pod; you also need an oscillo- 
scope to examine and verify the data 
and handshaking signals of the seri- 
al communications ports. For PC, 
$1450; for PC/XT, $1500; for 
Compaq, $1750. 

Techpro Corp, Box 5294, Spring- 
field, VA 22150. Phone (800) 445- 
7800; in VA, (703) 550-8898. 
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VMEbus 10 SC 
INTERFACE 


TO: OPTICAL-MAGNETIC-DISC- 
TAPEDRIVES, LASERPRINTERS AND 
OTHER INTELLIGENT PERIPHERALS 


Drivers available for OS-9® 


COMPCONTROL 


COMPCONTROL INC. 

15466 Los Gatos Blvd. Suite 109-365 
LOS GATOS, CALIFORNIA 95030 
Phone: 408-356-3817 

Twx: 510-601-2895 
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e Ver Unix V® 


Member of 
the VMEbus International Trade Association 


Wirz\ 
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Application of the NCR 5386 
guarantees conformance to the SCSI 
specifications. 
® OS-9 is a trade mark of Microware 


® Versados is a trade mark of Motorola 
® Unix V is a trade mark of AT&T 


VMEbus 


COMPCONTROL B.V. EUROPE 
Stratumsedijk 31, P.O. Box 193 
5600 AD Eindhoven, Holland 
Telefoon (040) 124955 

Telex 51603 compc nl 
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A compact 555 that carries a busload. 


The UT1553B BCRT data bus system 
proves that big things do come in 


small packages. It’s loaded with 
features including both MIL-STD- 


1553B Bus Controller and Remote 
Terminal functions and advanced, 
specialized memory management — 
all on one low-power CMOS chip. 
It’s the next generation product 
in our 1553 family. The BCRT was 
designed to reduce host intervention 
with automatic DMA and address 
generation. It automatically executes 
message transfers, provides 
interrupts, and generates status 
information. UTMC’s BCRT allows 
you to implement a pseudo-trans- 


parent dual-port RAM configuration. 
EDN December 11, 1986 


The BCRT’s bus controller uses 
a linked-list message scheme to pro- 
vide the host with message “chaining” 
Memory space is optimized by using 
programmable address pointers. As 
an RT, the BCRT implements time 
tagging and message history 
functions. It also supports multiple- 
message buffering— up to 128 — 
including variable-length messages 
to any subaddress. 

The BCRT complies with the 
standard LAN used for military 
systems while meeting selected tests 
in MIL-STD-883C. It is available 
in 84-pin LCCs, PGAs, or Cerquads. 

Don’t miss the bus on your 1553 
system needs. Call UTMC. 
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Product Marketing 

United Technologies 
Microelectronics Center 

1575 Garden of the Gods Road 
Colorado Springs, Colorado 80907 
1-800-MIL-UTMC 
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GET TING 
A $20 BILLION COMPANY 


INTOA 


PACKAGE THIS SMALL 


MEANT LEAVING 


A FEW THINGS OUT. 


And we all benefit. Because what we left out of 
our 3%/" floppy drive is really still there, in smaller, VLS! 
packaging. Packaging that allows us to build a drive 
with fewer components than anyone else. As much as 
20% less than most manufacturers. Made possible by 
the advanced technology of Toshiba engineers. 

And that means you get drives of higher reliability. 
Because when you build a drive with fewer com- 
ponents you end up needing fewer interconnections 
and using less power. And, as you know, that means 
higher MTBF, longer product life and, well, you get 
the idea. 

Of course, making a drive this reliable required 
putting a lot into it when we designed it. Like time. 
And money. And expertise. In short, whatever it took to 
produce the best product available in the marketplace. 

But then we've always done things that way. 
Starting with keeping our eyes and ears open so that 
we know what kinds of disk products you're looking 
for. And then putting all the resources of our $20 
billion company behind producing those products. 

And it works. Just like it's working with our 31/4 
floppy product. Not just the best drive but also the 
most popular one on the market today, It's a true 1” 


high, 1 megabyte 
drive. Weighing 
less than 1 pound. 
Offering a choice 
of CMOS or TTL 
interfaces. Com- 
patible with 514" _ 
floppy drives. A Bina 
perfect fit for both portable and office PCs. Andit Its made 
with the latest in robotics for consistent high quality. 

And of course it comes with all the world-class 
support you've come to expect from Toshiba. Evaluation 
units when and where you need them. Responsive 
technical assistance. And a full family of highly reliable 
products. From the 31" and 514" floppy drives to 514" 
and 8" Winchesters and a range of optical storage 
products. 

For more information call 408-7243939. Or write 
Toshiba America, Inc., Disk Products Division, 3710 
Freedom Circle, Suite 103, Santa Clara, CA 95054. 

We'll show you how leaving a few things out has 
made a big improvement in the world of 31" drives. 


WORLD-CLASS QUALITY. WORLD-CLASS SUPPORT. 


TOSHIBA 


DISK PRODUCTS DIVISION 


© 1986 Toshiba America, Inc. 


CIRCLE NO 151 


EDN December 11, 1986 


233 


Software 


ADA COMPILER 

An application compiled with the 
PC/AT Ada Compiler can run in 
virtual mode; as a result, the soft- 
ware can directly access as much as 
16M bytes of memory on an IBM 
PC/AT or a compatible computer. 
Using this compiler, you can avoid 
dividing a large application into 
overlays, and you can also avoid 
processing delays caused by moving 
blocks of the overlaid code to and 
from memory as well. 

The conversion tool translates 
each compilation unit into object 
code for the 8086 pP family. The 
program’s library manager can cre- 
ate, delete, copy, and rename the 
Ada program library. Its unit man- 
ager examines and maintains indi- 
vidual units in the Ada program 
library, and its binder checks and 
combines separately compiled units 
into a single object program. The 
run-time executive is a set of rou- 
tines that allocates memory for data 


storage while an Ada program is 
running; manages exception han- 
dling; and controls tasking. The 
price includes a 4M-byte memory 
board. $2995. 

Alsys Inc, 1432 Main St, Wal- 
tham, MA 02154. Phone (617) 890- 
0030. TLX 948536. 

Circle No 624 


DISK BACKUP 


Automatic Backup lets you define 
full, incremental, snapshot, and par- 
tial disk-copy operations for all com- 
puters in DEC’s VAX product line. 
Once you have defined the opera- 
tions, the program can automatical- 
ly repeat them at daily, weekly, 
biweekly, monthly, or quarterly in- 
tervals. If daily backups are inade- 
quate, the program will perform 
midday incremental backups with- 
out interfering with ongoing opera- 
tions. You can perform snapshots at 
intervals spaced from one to four 


hours apart, and you can do a snap- 
shot backup as many as nine times 
per day. 

Normal initiation of backup oper- 
ations is from a menu; however, you 
can also initiate them with a DCL 
(Digital Command Language) call 
that either executes the backup im- 
mediately or waits for a specified 
clock time before starting execu- 
tion. Unauthorized users may initi- 
ate partial backups that relate to 
their own accounts; only users with 
a security privilege may initiate 


full, incremental, or snapshot back- 


ups. 

You can restore files from any of 
the four backup modes. You can also 
perform local backups to tapes, 
disks, or writable laser disks, or to a 
remote host computer across a 
DECnet/Ethernet network, 


provided that the remote host is also 
running the VMS operating system. 
For each successful or unsuccessful 
backup request, a report goes to the 
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Feller Power Line Module 


The Power Line Module is based on the Feller Universal Combicon 
and complies with current multi-function modules. Besides an inlet 
it contains a voltage selector, with a small PC-board, which may he 
inserted from the front side of the module. The line voltage is select- 
able between 100, 120, 220 and 240 V, following the insert posi- 
tion. Incorporated are one or two fuseholders for American respect- 
ively European fuses which makes the product especially suitable 
for export purposes. 

The dimensions of the cut-out of the new Feller Power Line Module 
are compatible with others. It is available in both snap-in or screw- 
mounting types. Its installation is simple and cost-effective. 


WOAEG OOOH GET SOSIYOO 
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Kléti USC 


Most of the countries have their own safety standards. For this rea- 
son, Feller Power Line Modules have been approved by all import- 
ant test agencies. 


Feller PCC, CH-8810 Horgen (Switzerland), Telex 826926 
Telephone 01/725 65 65, Telecopier 01/725 70 12 


PCC Primary 


Circuit Components 
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Copies of articles 
from this publication are 


now available from the 
UMI Article Clearinghouse. 


For more information about the Clearinghouse, 
please fill out and mail back the coupon below. 


Yes! I would like to know more about UMI Article Clearinghouse. 
I am interested in electronic ordering through the following 


system(s): 
LJ DIALOG/Dialorder [J ITT Dialcom 
LJ] OnTyme [_] OCLC ILL Subsystem 


(_] Other (please specify) 

[]I am interested in sending my order by mail. 

[_] Please send me your current catalog and user instructions for 
the system(s) I checked above. 


Name 


a i hy ee Ae ie ea OMT Articl 
Psurnuion/ Company 2-2 aor eee Se i ee ey, OUSE 
je) i ee eee es RTE RCE © 7 oe a 


Address Mail to: 

; University Microfilms International 
City______State Zip 300 North Zeeb Road, Box 91 
Phone ( | Se ci en ST a en me Ann Arbor, MI 48106 

EDN 121186 
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Software 


system printer and is also retained 
on the system disk until deleted by 
hand or by initiation of a new full 
backup. From $700. 

Syco System Communications 
Inc, Box 838, Leominster, MA 
01453. Phone (617) 534-6499. 

Circle No 621 


ANALOG SUPPORT 


The PCI-20046S-1 Basic language 
package provides you with high-lev- 
el access to this vendor’s PCI-20000 
system for data acquisition, test, 
measurement, and control products. 
The program is compatible with 
PC-DOS 2.0 or higher. It provides 
assembly-language subroutines that 
perform all major functions of the 
PCI-20000 system. You can call 
these subroutines from application 
programs written in Basic or other 
high-level languages or from assem- 
bly-language programs. 

The procedures that you can call 
include utilities, configuration pro- 
cedures, file reads and writes, and 
error checking. The thermocouple 
subroutines provide RTD lineariza- 
tion as well as cold-junction compen- 
sation for J, K, and T thermocou- 
ples. All subroutines are optimized 
for speed. Using selected PCI-20000 
system hardware, you can take as 
many as 89k reading/sec, according 
to the manufacturer. $225. 

Burr-Brown, Box 11400, Tucson, 
AZ 85734. Phone (602) 746-1111. 
TWX 910-952-1111. 

Circle No 625 


ANALYSIS TOOL 


Processplug is a process-control 
training and analysis tool that runs 
on an IBM PC, PC/XT, PC/AT, or 
compatible computer. It can simu- 
late any of seven different menu- 
selectable controller types: an ideal 
controller, a model-based controller, 
and five categories of industrial con- 
trollers. Using time-response or 
open-loop frequency-response plots, 
the system can display responses in 
the load or in the parameters set by 
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a given controller. 

The software lets you control all 
process variables and controller 
tunings. Its documentation includes 
a short tutorial on process control 
for time- and frequency-response 
plots as well as mathematical models 
for the system. In addition to using 
it for simulating new processes, you 
can employ the package in trouble- 
shooting existing processes or in se- 
lecting a controller and its tunings. 
$350. 

Gerry Engineering Software, 
13310 W Red Coat Dr, Lockport, IL 
60441. Phone (312) 257-5950. 

Circle No 626 


RELIABILITY PROGRAM 


The Parts Count Reliability Pro- 
gram (RPC-1.0) implements the 
parts-count methods of MIL- 
HDBK-217. It helps you analyze the 
failure rate of individual compo- 
nents, single assemblies, or an en- 
tire system. Written for circum- 
stances where a full parts-stress 
analysis is unnecessary, the pro- 
gram can provide two component- 
level and two system-level reports. 


You can also use it to generate . 


hard copies of formatted reports. 
The software lets you edit a design 
for a system or for individual compo- 
nents. A global-change option al- 
lows you to recalculate failure-rate 
data under varying environmental 
conditions. The program runs under 
MS-DOS on an IBM PC, PC/XT, 
PC/AT, or compatible computer 
having 256k bytes of memory. $500. 
Powertronic Systems Inc, Box 
29109, New Orleans, LA 70189. 

Phone (504) 254-0383. 
Circle No 627 


The 
8051 Time-Saver. 


PN 


Archimedes 
full power C-51 Kit. 
The ANSI-standard C 
for Intel 8051 microcontrollers. 


Several memory models - Optimization 
options - Important microcontroller ‘clib’ 
functions like ‘printf - 32-bit IEEE float- 
ing point support - Trig, exp and log 
functions - Bit manipulation - Listings 
and cross-references - 255-character 
identifiers - State-of-the-art error 
handling - Fast single-pass RAM- 
compiler - ASM source generation 
option - Macro-assembler - Librarian - 
Relocatable linker - Built in type- 
checking via 'LINT-feature - Large 
symbol table - Standard PROM-support 
by Intel and Tektronix hex - Special 
emulator converter utilities for universal 
symbolic debug - Supports all 8051 
proliferation chips - 


Finish your 8051 projects in record 
time. Program in the standard high-level 
language. Use old ‘generic’ C-code. 
Choose the 8051 Time-Saver. The 
Archimedes full power C-51. 


PC or VAX ? 

PRICES: PC at $995.00* 
MicroVAX at $3995.00 
VAX at $4995.00 
* PC-version has 
30-day money-back 
guarantee. 


Wer ea eee 
oP ee te 


(415) 771-3303 


Archimedes Software, Inc. 
1728 Union Street 
San Francisco 
™ CA 94123 
ARCHIMEDES 


SOFTWARE 


TRADEMARKS: 
Archimedes: Archimedes Software. Inc. 
VAX: Digital Equipment Corporation. 
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User-configurable 
power supplies 


speed development 


ou can choose from among several solutions when faced 
with the problem of providing multiple power-supply 


ing a 


: You might first consider us 


outputs for your designs 
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Such supplies present an appealing solution 


because they offer the advantages of flexi- 


bility, fast turnaround, easy expandability, 
and little or no waiting for agency certifica- 
tion. The power-supply maker provides a 
backplane into which you plug your choice 


of the manufacturer’s output modules. Be- 


cause a user-configurable supply uses off- 
the-shelf modules and backplanes, you can 


have a work 


d supply 


1Ze 


ly s 


ing, proper 


kly 
d backplane can accommodate several 


ic 
different combinations of output modules and thereby serve 


ready qu 


ize 


properly s 


A single, 


across a range of related products. That way, your company has 
fewer types of power supplies to keep in stock and is able to order 


those fewer items in greater quantity. The power-supply maker, 
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User-customizable multiple-output supply with a toroidal transformer (Ulveco Inc) 


too, enjoys a similar benefit: It needs to build and stock 
only modules instead of myriad standard supplies with 
various combinations of voltages and currents. This 
type of stockpiling can result in quicker delivery for the 
power-supply user. 

A modular supply’s flexibility obviously isn’t advan- 
tageous solely in terms of production. You can exploit a 
user-configurable supply’s flexibility and expandability 
in several ways. For example, upgrading a product 
might require squeezing 20 or 30% more power from 
the product’s power supply to handle the upgraded 
circuitry. If the product contains a modular supply, you 
might be able to obtain the additional power simply by 
changing the modules within the supply, thus making it 
unnecessary to mechanically redesign the product to 
accommodate a larger power-supply enclosure. 

But, appealing as the user-configurable power-supply 
concept is, only a handful of power-supply makers offer 
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modular, user-configurable supplies; a host of practical 
problems forestalls most power-supply manufacturers 
from entering this market. Many power-supply makers 
contacted by EDN stated that they had considered the 
modular approach but had rejected it for cost, size, and 
performance reasons. : 

A user-configurable multiple-output supply may in- 
deed cost more than a standard multiple-output version 
because a standard supply can share components 
among the various outputs’ circuits, whereas a user- 
configurable supply cannot. For example, a standard 
supply can derive its auxiliary outputs from extra 
windings on the main output’s transformer or inductor. 
A modular supply must have separate circuitry for each 
output. In a standard supply, power-handling compo- 
nents can share mechanical devices like heat sinks; in 
modular supplies, they cannot. In some applications, of 
course, the isolation and lack of cross regulation among 
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User-configurable supplies offer flexibility, 
fast turnaround time, easy expandability, 
and little or no watting for agency 
certification. 


Rack-mounted, multiple-output supply assembled from standard 
supplies (Kepco Inc) 


a modular supply’s outputs might be an advantage that 
outweighs the disadvantage of extra cost. 

Makers of user-configurable supplies admit that their 
products can cost 20% or more to manufacture than 
equivalent standard supplies. But they claim that be- 
cause they make a higher volume of a smaller number of 
different units, their selling costs can be comparable to 
that of standard supplies. | 

A modular supply is often larger than its stand- 
ard-supply counterpart because it has more compo- 
nents and also because the modular approach might not 
allow the supply’s designer to pack the supply’s compo- 
nents closely. Power-handling components tend to be 
large, and therefore a power-supply assembly presents 
the appearance of a very jagged skyline. A modular 
supply must allow enough room for several different 
assemblies to fit into a given space; a standard supply, 
which has one and only one configuration, can allow 
denser component packing. 

Several power-supply manufacturers do actually 
make their power supplies in a modular fashion but do 
not let their customers assemble the modules. Instead 
they offer them as standard products. These companies 
agree that the modular approach does confer benefits in 
the form of cost savings, simplified stocking, and faster 
turnaround. But they believe that the final assembly of 
their modules is not compatible with a plug-in approach 
by their customers. Good power-supply design, they 
Say, mandates short component-lead lengths and good 
power-handling connections, and so they prefer to sol- 
der components in directly and not use connectors. 
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If you do choose the user-configurable route, you 
might consider Powertec’s Series 6. Models 6A, 6B, and 
6C supply 600, 800, and 1000W, respectively, from 
5X8X11-in. enclosures. Single-piece prices range from 
$850 to $1150, and delivery is stock to 10 weeks ARO. 

Each supply has room for three auxiliary modules in 
addition to the main-output module; all modules are 
switching converters. You can choose from among 19 
main-output modules. Each unit’s main-output module 
provides 2 to 48V de and a maximum of 150A (at 5V de). 
Auxiliary modules come in nine single-output versions 
(2 to 48V); two dual-output versions (+12 and +15V, 
which occupy two module locations); and a triple-output 
module (5V, +12V). You can therefore configure the 
fan-cooled supplies to have as many as 10 outputs. 

You can set the supplies’ inputs for 92 to 132V ac or 
180 to 264V ac in the field. The supplies also feature a 
full range of interface inputs and outputs: remote 
inhibit (high and low inputs) as well as input-power- 
failure and output-okay signals. 

All power outputs are fully independent and floating. 
Further, you can parallel the main output with any 
auxiliary outputs that have the same voltage as the 
main. The outputs will current-share in proportion to 
each output’s current rating. The units also feature 
overvoltage protection and overtemperature shutdown. 
They meet UL, CSA, IEC, and VDE safety specifica- 
tions, including Class I SELV. 

The architecture of Ulveco’s Eureka line of modular 
supplies is strikingly different from Powertec’s. The 
Powertec backplane provides high-voltage dc to the 
individual switching modules; Ulveco’s modules are 
complete ac-to-de linear and switching supplies. Fur- 
ther, whereas the Powertec supplies handle 600 to 
1000W, the Ulveco supplies typically handle approxi- 
mately 100W. 

To configure a Eureka supply, you first select mod- 
ules from among four switching-regulator modules and 
eight linear-regulator modules. The company has L- 
shaped frames that will accept two, three, or four 
modules. Next, you select a transformer that has the 


- proper low-voltage ac taps for the modules you have 


selected. The company’s toroidal transformers are 
listed as recognized components by most major safety 
agencies, including UL, CSA, and VDE. The trans- 
formers are available with 115, 230, or 115 to 230V ac 
inputs. Last, you select an input module with the 
line-cord adapter, on-off switch, and RFI filter you 
need. 

In addition to input/output isolation, the toroidal 
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transformer contributes to the supplies’ low profile; 
height and width for all chassis is 2X4.75 in. The 
2-regulator chassis is 10.5 in. long, the 3-regulator 
chassis is 12.5 in. long, and the 4-regulator chassis is 
14.5 in. long. A cover is optional. 

The company offers four switching regulators that 
supply 5V at 4A, 12V at 4A, 15V at 4A, or 24V at 3A. 
The switching regulators feature a synchronizing out- 
put and a power-okay output. The linear regulators all 
supply 1.5A. They come in 5, 12, 15, and 24V single- 
and dual-output versions. Both types of regulators have 
overvoltage, overcurrent, and overtemperature protec- 
tion and are short-circuit proof. 

In 100-piece quantities, the switching regulators cost 
$58.50, the single-output linear regulators are $42.35, 
and the dual-output linear regulators sell for $53.50. 
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The input modules add $35 to $46, and the L-frames run 
from $8.10 to $12.50. Transformers range in price from 
$17.80 to $38.10. The company claims that a typical 
100W supply with four outputs costs about $220. 

Whereas the Powertec and Ulveco supplies suit com- 
mon logic and analog applications, the Bertan Associ- 
ates B-Hive is a user-configurable, high-voltage supply 
mainframe. The B-Hive can control as many as 32 of the 
company’s high-voltage supplies. It will accept as many 
as 16 plug-in, high-voltage supplies directly. These 
plug-ins can supply either 0 to 3 kV at 3 mA or 0 to 7.5 
kV at 1 mA (both positive and negative voltages). The 
unit can deliver 32 outputs at a maximum of 100 kV 
each, with power outputs as high as 250W each. 

The B-Hive suits specialized ATE applications like 
the testing of CRTs, which require high voltages. It has 
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Several compamies offer an intermediate so- 
lution: something that’s not quite a user- 
configurable supply and not quite a custom 


supply. 


User-configurable, high-voltage ATE supply (Bertan Associates) 


built-in IEEE-488 and RS-282C interfaces. You can set 
up the unit with a simple CRT terminal or control it 
with an IEEE-488-compatible computer. The unit’s 
optional CAMAC interface hints at its other uses in 
physics laboratories for powering particle detectors. 
The plug-ins provide line regulation of 0.001%, load 
regulation of 0.005%, and 100-mV max ripple at full 
load. A fast-trip circuit provides are protection. When 
the unit detects a high-voltage arc, it automatically 
removes the drive to the offending high-voltage genera- 
tor within 50 psec. In addition, the supplies have 


overvoltage and overcurrent protection. The B-Hive 


costs $3780 to $3860, depending on options; plug-in 
supplies cost $820 to $930 each; and plug-in supply 
controllers cost $575. 

The Icecube power-supply subassemblies from 
Powercube also suit a specialized application: They are 
military-grade supplies. The series comprises input, 
regulator, and output modules, all enclosed in military- 


_Pownuk Inc 


8 Suburban Park Dr 
ae MA 01821 
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Modular, multiple-output switching supply (Powertec Inc) 


grade packages that you can link together to form a 
supply that suits your application. The company claims 
that the Icecube Series is the first standard-supply line 
built under the Navy’s guideline for power-supply 
design (NAVMAT publication P-4855-1). The units op- 
erate over the military temperature range of —55 to 
+125°C with no derating. 

If you're not convinced that a user-configurable mul- 
tiple-output supply fits your plans, several power-sup- 
ply companies offer an intermediate solution—not quite — 
a user-configurable supply and not quite a custom- 
designed supply. Lorain, Lambda, and Kepco, for ex- 
ample, will assemble and wire your choice of their 
standard-supply offerings into a standard 19-in. rack- 
mounted cabinet. 

Kepco furnishes design engineers with a kit of full- 
size power-supply templates that correspond to the 
footprints of the company’s standard supplies. You 
select the supplies you need for your application, and 
with the aid of the templates, lay out a floor plan for the 
supplies in a standard rack-mounted cabinet. 

If you want, you can also specify various front- and 
rear-panel configurations from among standard frac- 
tional-panel subassemblies. The front-panel subassem- 
blies hold such devices as circuit breakers, voltage 
adjustments, status indicators, voltage readouts, and 
test points. The rear panels hold terminal strips, fans, 
and line-cord adapters. After you send in your design, 
Kepco will assemble and test the unit. EDN 
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BERTAN HIGH VOLTAGE POWER SUPPLY 


ASSOCIATES, INC. Series 225 


Se attin trea, Wegman IFEFASS Interac HV OUTPUT 

a eo that brings 925-D1R | Oto = 1kV @ 30mA DC 
together years of experience in . a 
precision high voltage and Programmable Operating Modes — are a 
digital processing. The result is | 


an extremely versatile system OOOI1% Regulation Call your local representative or 


offering high voltage control BERTAN’S Application Encineeri 

and monitoring through a built- : ; pee) rae 
i IEEE-488 intertace, front Os1% Setting & Monitor ACCuracy _ Devarinent for more intormation 
panel or remote analog input. : : custom designs or OEM 
Series 225 provides highly Low Ripple & Noise requirements are also invited. Ask 
accurate user programmable for latest catalog featuring full 


output setting and reporting Diagnostic Self-lesting lines of precision high voltage 


capabilities. This unit also offers 
user-selectable overload 
protection. Series 225 is ideally 
Suited for system or laboratory 


Load Protective Circuitry — 


power supplies, instrumentation 
and accessories for X-Ray, CRT, 
ATE, Medical, Laboratory, Nuclear, 
E-Beam, Electro-Optical, Analytical 


applications. Laborator y & System Applications and semi-conductor applications. 


‘BERTAN associates. inc 


The Leader in High Voltage for Two Decades 


121 New South Road, Hicksville, NY 11801 
(516) 433-3110 @ TWX 510-221-2144 
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Introducing the 


HP 6621A-6624A system 
DC power supply family. 


You’ll save space, time, and money with HP’s new 6621A, 6622A, 
6623A, and 6624A multiple-output system power supplies, 

They offer you up to four low-noise DC outputs, 160 watts 
total, in one box requiring just 5%’’of rack space. Each com- 
bines the functions of several power supplies and programmers, 
a scanner, current shunts, and a DVM in one self-contained 
package with a common HP-IB address. Outputs to 50 volts or 
10 amps are available. _ 

It’s easy for you to program outputs directly in both volts _ 
and amps instead of cryptic mnemonics or percentages. Measure 
and read back actual voltage and current. Display messages on 
an LCD. Set overvoltage and overcurrent limits. Even connect 
outputs in series or parallel for higher-output applications. 

The bottom line? 

More capability in less space. Faster setup. Less cabling. 
And low cost of ownership at all stages of system development. 


Call HP today! 


Put us on the rack starting today...all models 
are in stock now! For more information and 
our DC Power Supply Catalog, 
contact your local HP sales 
office listed in the telephone 
seomseness Cirectory white pages. Ask for 

~~ the electronic instruments department. 


DESIGNED FOR 


’ HP-IB 4 HP-IB: Not just IEEE-488, but the hardware, documentation and 
Systems’ Support that delivers the shortest path to a measurement system. 


HEWLETT 
hp PACKARD 


CIRCLE NO 153 


Power Sources 


Miniature card-mounted power supplies 
measure 8X4X2.1 in., offer four outputs 


The SPL175 International Series of- 
fers seven output combinations of 
five voltages: 5, 12, 24, —5, and 
—12V. Output currents are avail- 
able to 1A at —12 and —5V, 3A at 
24V, 5A at 12V, and 20A at SV. 
Depending on the unit, line regula- 
tion varies from 0.1 to 0.38%, and 
load regulation varies from 1 to 3%. 
All units maintain regulation to 90 
and 180V ac at full load. Output 
noise and ripple are 0.8% rms and 
1% p-p max, respectively. 

The 4-output supplies spec effi- 
ciencies of 65 to 75% according to 
the load distribution among out- 
puts. These efficiencies are mea- 
sured at full load and nominal ac 
input voltage. Holdup time ranges 
from 20 msec at full load and nomi- 
nal input voltage to 40 msec at 50% 
rated load. 

The series limits inrush current 
to 17A pk at 230V ac inputs. Operat- 
ing temperature spans 0 to 50°C at 


vection cooling is required where 
unrestricted airflow is present, 
provided that output power is less 
than 175W. 

All supplies in the series meet or 
exceed the following safety agency 
requirements for dielectric with- 
stand voltage, insulation, and clear- 
ance: UL 1012 and 478; CSA 22.2; 
VDE 0730, 0804, 0806, and 0805 


Rae 


(proposed); IEC 380 and 435; and 


CEE-10. They are UL recognized to 
UL 478 and CSA certified to CSA 
22.2. Certification to previously 
listed VDE and IEC requirements 
by TUV Rhineland is pending. The 
supplies are priced at $145 (1000). 
Power One Inc, 740 Calle Plano, 
Camarillo, CA 93010. Phone (805) 
987-8741. 
Circle No 752 


Switching power supplies generate 400W 
and specify MTBE of 100,000 hours 


These 400W, triple-output power 
supplies, the MDX-403 1212R and 


the MDX-403 1205R, specify line | ae | 


and load regulation of +1%. Output 
2 adheres to a +5% regulation band 
determined by the 5V terminal volt- 
age. Output 1 offers as much as 70A 
at 5V; output 2 provides 10A at 12V 
(Model 1212R) or —5.2V (Model 
1205R); and output 3 delivers a max- 
imum of 2A at 12V. 

AC-input range can be either 90 
to 130V ac or 180 to 260V ac; holdup 
time is 16 msec min at nominal line 
voltage and full load. Combined out- 
put must not exceed 400W. The 
switchers’ efficiency is 75% typ, and 
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MTBF is a minimum of 100,000 
hours. Operating temperature 
ranges from 0 to 50°C (full rating); 
30-cfm moving air through the 
11.5x5xX2.5-in. units is necessary 
for cooling. 

The series meets UL 478, IEC 
435, and VDE 0806 class 1 SELV 
safety standards. In addition, each 
supply has a built-in RFI filter that 
meets VDE 0871 and FCC class A 
standards. $379 (100). 

Todd Products Corp, 50 Emjay 
Blvd, Brentwood, NY 11717. 
Phone (800) 223-8633; in NY, (516) 
231-3366. 

Circle No 753 
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Single-output supplies offer 3.5W /in° 
and choice of user-selectable inputs 


Providing as much as 3.5W/in’ for as 
little as $0.69/W, LFS Series single- 
output power supplies feature out- 
put voltages of 2 to 48V and current 
outputs to 9A. All models offer cus- 
tomer-selectable dual inputs (95 to 
132V ac or 187 to 265V ac, 47 to 440 
Hz) and 0.1% load and line regula- 
tion. 

The supplies limit turn-on inrush 
current to less than 40A pk and spec 
isolation of 3750V rms. For the 2, 5, 
and 6V models, ripple and noise is 
15 mV rms, 75 mV p-p; for the 12 to 
28V models, it’s 20 mV rms, 150 mV 
p-p; and for the 48V models, it’s 35 
mV rms, 200 mV p-p. 

Ambient operating temperature 
is specified as 0 to 60°C; derating is 


required above 40°C and below 
—10°C. The single-output supplies 
are designed to meet UL 478; CSA 
22.2, 148, and 154; VDE 0806; and 
IEC 3880, and they are currently 
undergoing evaluation for these 
agency approvals. 

By taking advantage of the com- 
pany’s monolithic PWM control cir- 
cuit and advances in surface-mount 
technology, the series achieves a 
40% reduction in parts, a 50% re- 
duction in volume, and an attendant 
25% reduction in cost. Prices start 
at $189 (1000). 

Lambda Electronics, 515 Broad 
Hollow Road, Melville, NY 11747. 
Phone (516) 694-4200. 

Circle No 751 


How to sell the same 


design in 30 countries 
...plus 23 more pages on special 


Here's the 

data you 

need on AC 

power for ATE 

systems, laboratories, 

test facilities, robotics, quality control, data processing 
and more. It’s all in our new full color catalog that 
features hundreds of AC Power Sources and Uninterrup- 
tible Power Systems. Call or write for your free copy. 


|? ] BEHLMAN 
[=~ >| Engineering 


SR SR RRR EE PE SEE SS eee 
Electronic Energy Conversion Sources & Systems 


1142 Mark Avenue 
Carpinteria, CA 93013 
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uses of external power 


Before you recommend a product 
modification to comply with each 
international power and safety 
standard, consider moving your 
power source off the board. In our aw 
External Power Conversion i ad 
Handbook, you'll find a full dis- — 
cussion of this and many other 
design alternatives using Ault 
external power: 
@ linear or switching power 
Supplies 
@ battery chargers 
@ transformers 
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ma 
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To get your free copy, use the 
Reader Service Card, or call 
612-560-9300 

(TWX 910-576-3435). 


Design considerations and 
data to help you decide when 
your power source should be 
a pre-engineered wall plug-in 
or desktop module. 


1600 Freeway Blvd « Minneapolis, MN 55430 * USA 
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THE SMALLEST oe 
IN THE WORLD 


GX 750 (750 Watts) 


j FX 300 (300 Watts) __ 
FX 150 (150 Watts) sS° XS eS 
4.25” x 8.25” x 2.75” 


New FX Series and GX Series of 
Switching Power Supplies 


° Up to 3.6 W/INS ¢ Adjustable auxiliary outputs 
e 50° per watt in volume ¢ FCC EMI filters 


e Three to five outputs e UL / CSA / IEC / VDE 
¢ 100 watt output approvals pending. 


GX Series Ruggedized to MIL-STD-810D 


Call Our Toll Free (" S it’ 
Information Hot Line Today! ea U mM mM : 
(800) 645-2074 SE Electronics, Inc. 


In Texas Call (214) 231-1456 A subsidiary of Basler Electronic Company, Highland, Illinois 
Jack Barry, Vice President Marketing : 

Steve Mole, Sales Manager 855 East Collins Boulevard 

Bryan Bristol, Customer Service Richardson, Texas 75081 
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EXTENDED RELIABILITY 


POWER SUPPLIES 


PROVEN PERFORMERS 


Every day Arnold miniaturized, high reliability power supplies are in 
use in the field meeting the demanding needs of government/military 


applications like these: | | DESIGN YOUR OWN CONFIGURATION 

m= Airborne Command Center using m= Submarine Weapons by selecting from over 150 pre designed sub 
140 Arnold Models. Readiness Computer. seine 3 Se} 

m= Mobile Microwave = Remote Air Traffic Tee cece of tallored custom 
Communications Terminal. Control Terminal. 


m Miniature packages to 400 watts output. 

m 50% to 75% smaller than other switching 
Supplies. 

m AC or DC inputs with 1 to 10 outputs. 

m Ultra Reliable: MIL-STD-810C, MIL-E-5400, 
MIL-E-16400. 


send for our ‘DESIGN YOUR OWN”’ High Reliability 
Power Supply Catalog today. Better yet, call us toll free, 
1-800-421-8181 (in California 805/484-4221) and ask for it! 


ARNOLD MAGNETIC ARNOLD MAGNETICS CORPORATION 
4000 Via Pescador, Camarillo, California 93010-5049 « (805) 484-4221 » TWX 910-343-6468 


m= Shipboard Missile Simulator. 

m Stinger Missile Test Set. 

« Airborne Flight Data Recorder. 

m Ruggedized Military Computer. 

m Pershing II Missile Test Set. 

m Satellite Positioning Link 

= Shipboard Missile Launch System 
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REGULATORS 
Two step-down regulated de/de con- 
verters, the E337 and the E3889, 
operate at 80% efficiency over an 
approximate 2:1 input range. The 
1337 operates from an input range 
of 16 to 32V de; the E339’s range is 9 
to 16V de. Both devices generate 5V 
de regulated at +3% line and load. 
Ripple is 250 mV p-p max. 

These epoxy-filled, pc-board- 
mountable converters measure 


1X1.38x0.7 in. and weigh 20g. 
Operating range is 0 to 70°C. Each 
device costs $6.65 (1000); prototypes 
are available three to five weeks 
ARO, and production quantities are 
available six to eight weeks ARO. 
The basic PWM circuit can accom- 
modate various input/output config- 
urations with output power to 3W. 
Consult the factory for NRE costs 
and delivery for any custom require- 
ments. 

Endicott Research Group Inc, 
Box 269, Endicott, NY 13760. 
Phone (607) 754-9187. TWX 510- 
252-0155. 
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DC/DC CONVERTERS 


LAN-PAC Series de/de converters 
are intended to provide power and 
isolation for LAN transceiver chips 
available from such manufacturers 
as Advanced Micro Devices, Nation- 


al Semiconductor, and Intel. The 
converters operate from inputs of 5 
and 12V. In addition, wide-input 
models are available that utilize in- 
puts from 10.2 to 15.75V de and that 
provide input/output isolation of 500 
and 2500V de. $18 (1000). 
Reliability Inc, Box 218370, 
Houston, TX 77218. Phone (713) 
492-0550. TLX 4620383. 
Circle No 754 


AC SOURCES 


You can program the output varia- 


INFORMATION TECHNOLOGY MANUFACTURERS... 
Get a competitive edge 


— USE FARNELLS POWER SUPPLY CONTRACT MANUFACTURING SERVICE 


Our Power Supplies Division is the cost-effective alternative 
to developing or expanding your own facilities. 24,000 m2 
of facilities provide: 


Automated processes @ Computer aided 
design and manufacturing @ Complete design 
and engineering support e@ In-house printed 
circuit board manufacture © Well trained and 
motivated work force @ Quality products to 
meet required regulatory specs e 

Big purchasing power of Farnell Electrics group 
e Phased deliveries to suit your production 
programme e@ Automated test and burn-in 

© Modern windings plant ¢ Competitive prices 


Farnell is the name on the power supplies used by many famous companies. 
lf you need a competitive edge for your product put the power out fo Farnell. 


POWER 
SUPPLIES 
Our engineering team is only a phone call away. 
For product data use this magazines response system now. DIVISION 
FARNELL INTERNATIONAL LIMITED - WETHERBY LS22 4DH UK : TELEPHONE (0937) 61961 (18 LINES) - TELEX 55478 FARINT G 
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Power Sources 


bles of DCT Series power sources 
via the IEEE-488 bus. You can test 
the power supplies for reaction to 
power-line faults such as dropouts 
and surges, long-duration tran- 
sients, frequency variations, and 
low/high line power. The voltage 
input to a de supply under test is 
programmable for initiation at any 
point from 0 to 180° on the sine 
wave, enabling the testing of maxi- 
mum inrush current. 

The series comes with current 
ratings from 7.5 to 30A and power 


from 750 to 3000 VA. Input voltage 
is specified as 115 or 230V ac +10% 
single phase for models with 750-, 
1000-, and 1500-VA outputs, and 208 
or 230V ac +10% three phase for 
models with 2000- and 3000-VA out- 
puts. Prices start at $4675. 
Behlman Engineering, 1142 
Mark Ave, Carpinteria, CA 93013. 
Phone (805) 684-8311. 
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COMPACT SWITCHER 


RC Series 1-MHz de/de converters 
are aimed at military and aerospace 
applications. The converters have 
the same pinout as their predeces- 
sors, the MV Series, and pack 100W 
into 4.5 in’, yielding 22W/in’. Input 
ranges for both 28 and 270V de 
buses meet MIL-STD-704D and 
MIL-STD-1275A. Priced from $850 
to $900, the converter will be avail- 
able in prototype quantities first 


quarter ’87, and in production quan- 
tities second quarter ’87. 

Power Technology Group, In- 
land Motor Div, 4020 E Inland 
Road, Sierra Vista, AZ 85635. 
Phone (602) 459-1150. TWX 910- 
973-9869. 
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NiCd BATTERIES 


This company’s line of power prod- 
ucts now includes two more NiCd 
devices, the N-120TA and the 
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Mii size. Here are the 
icf 0 smallest, most pow- 
erful step motor drive modules 
available today. Optically isolated 
and designed for top efficiency, 
these chopper drives are rated 2A 
and 3.5A per phase, 30VDC, 20kHz. 


i a processor based, 
icro data-driven pro- 
grammable preset indexers and 
motion controllers use industry 
standard machine tool language 
RS274 X, G and F codes for maxi- 
mum application flexibility. Pro- 
gram storage up to 400 lines, 2 
programmable inputs, 2 program- 
mable outputs and overtravel limit 
switches. Provide RS232C interface, 
parallel switch interface and PLC 
operating mode. Up to 99 units can 
be daisy chained. 


oday’ S mation control the feel of the 


step as well as full and half step. An 
innovative current control method 
assures smooth operation over a 
broad range, outperforming other 
drives on the market. And at lower 
cost. 


For detailed product specifications 
and to arrange for an engineering 
test sample, write to The Superior 
Electric Company, 383 Middle 
Street, Bristol, CT 06040. For immedi- 
ate action, call 203/582-9561. 
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Superior Electric 


© The right amount of automation. 


© 1986 Superior Electric Co. 
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N-6PT. According to the manufac- 
turer, the 0.3-in. diameter of the 
N-120TA makes it one of the slim- 
mest sealed-cylinder NiCd units. 
The N-6PT consists of six N-120TA 
devices and provides 120-mAhr ca- 
pacity in a 006P-type package. The 
N-120TA is rated at 1.2V and also 
has a 120-mAhr capacity. The 
N-6PT is rated at 7.2V. The stand- 
ard charging current is 12 mA with 
a corresponding charge time of 14 to 
16 hours. The N-120TA costs $1.90, 
and the N-6PT sells for $7.27 (100). 
Sanyo Electric Inc, 200 Riser 
Rd, Little Ferry, NJ 07643. Phone 

(201) 641-2333. 
Circle No 758 


NiCd CELLS 

The 40 DKT is a rechargeable, 40- 
mAhr, 1.2V button cell intended 
for use at temperatures to 65°C. 
You can use several of the cells, 


which feature mass-plate construc- 
tion, and assemble them into batter- 
ies with ratings to 7.2V. 

The cell is specified to remain at 
or above rated voltage for about 
eight hours when discharging at a 
4-mA rate. It can recharge at rates 
as low as C/100, and continuous 
trickle charging specs are as follows: 
six years at 10 to 40°C, three years 
at 40 to 55°C, and one year at 55 to 
65°C. The cell’s dimensions are 
0.61X0.24 in., and it weighs 3.4g. 
$1.25 (1000). Delivery, six to eight 
weeks ARO. 


_ Power 
in number 


Varta Batteries Inc, 300 Execu- 
tive Blvd, Elmsford, NY 10523. 
Phone (914) 592-2500. 
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SEALED BATTERIES 


The SBS family of sealed lead-acid 
batteries comprises four models, 
the SBS 30, 40, 110, and 300, which 
provide 26, 35, 100, and 300 Ahr, 
respectively, at discharge rates of 
C/20. At high discharge rates (C/1), 
the respective batteries’ capacity is 
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18, 25, and 80 Ahr. 

Recommended storage tempera- 
ture is —65 to +60°C; for charging 
and discharging alike, the company 
recommends temperatures of —40 
to +60°C. Constant potential charg- 
ing is recommended, but you can 
employ float charging for UPSs and 
other standby applications. Typical 
life for a battery using a float-charg- 
ing scheme is 10 years at 25°C; 
using cyclic charging, its life is 200 
to 2000 cycles. The SBS 30 is priced 
at $88. 

Gates Energy Products Inc, Box 
5887, Denver, CO 80217. Phone 
(303) 744-4806. 
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LAB SUPPLY 

Model PS-101 features the following 
outputs: +12, —12, and +5V de, and 
a variable output that ranges from 0 
to 20.47V de. You can control the 


variable output via the [EEKE-488 
interface, or you can use front-panel 
keys to raise or lower the voltage in 
0.5 or 0.01V increments. Remote 
sensing allows a 600-mV drop in 
external connections without affect- 
ing regulation at the load. 

The main supply is regulated to 


+0.1% or 5 mV, whichever is great- 
er. Current output is limited to 
2.7A. The —12V output provides 
1.5A; the 5V output, 3A; and the 
12V output, 1.5A (+5%). Input to 
the supply is 105 or 130V ac. $1395. 
Interactive Technologies Inc, 
2266 N Second St, North St Paul, 

MN 55109. Phone (612) 777-2690. 
Circle No 761 


LITHIUM MODULES 


Recognized to UL 1642, this series 
of lithium power modules features 
capacities spanning 125 to 1000 
mAhr for user-replaceable applica- 
tions. The modules specify a self- 
discharge rate of less than 1%/year 
at 25°C. Operating-temperature 
range is —40 to +70°C. Nominal 
voltage is 3.0V; operating voltage is 
2.7 to 3.0V. Modules with 250-, 
500-, and 1000-mAhr capacities 
come in packages of 1.2X1.2x0.4 


$0, now that you've got our number, get the rest 
of the story. Panasonic Industrial Company, 
Computer Components Division, One Panasonic 
Way, Secaucus, NJ 07094. (201) 392-4290. 
lasonic switching power supplies 


sary Safety approvals of UL, CSA Panasonic 


aim FCC Industrial Company 


And they're available now for immediate off-the- 
delivery, 
st tell us what you need. Single or dual 

to four outputs. Outputs ranging from 
d 0.1 to 30.0 amps. 
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in.; 125- and 175-mAhr modules 
come in 0.9x0.9x0.31-in. packages. 
All modules are hermetically sealed 
and wave solderable. $3 (OEM qty). 
International Power Sources 
Inc, 10 Cochituate St, Suite 6, Na- 
tick, MA 01760. Phone (617) 651- 

1818. TWX 510-100-3630. 
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DC/DC CONVERTERS 


The LP-300 Series comprises 21 
25W de/de converters offering sin- 
gle, dual, or triple outputs. Input 
voltage varies from 9 to 18V de (12V 
nominal), 18 to 36V de (24V nomi- 
nal), and 36 to 72V de (48V nomi- 
nal). Single-output models have 5, 
12, or 15V outputs; dual-output 
models have +12 or +15V outputs; 
and triple-output models have 5 and 
+12V or 5 and +15V outputs. 
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The 500-kHz switchers operate at 
80% efficiency over 0 to 70°C. Stor- 
age temperature is —25 to +100°C. 
The modules measure 3X2.75X 
0.375 in., weigh 2.75 oz., and cost 
$199 to $209. Delivery, stock to six 
weeks ARO. 

Power General, 152 Will Dr, 
Canton, MA 02021. Phone (617) 
828-6216. TWX 710-348-0200. 
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200W UPS 


The DIC200 switch-mode power 
supply accepts input from either ac 
or de sources, and its built-in trickle 
charger maintains a backup battery 
in a fully charged state. In the event 
of a power interruption, a 48V, 
2.5-Ahr battery will maintain all 
three outputs within specification 
for 12 minutes under full load. The 
UPS has three outputs: Output 1 
delivers 5V at 4 to 25A; outputs 2 
and 3 each provide 12V to 4A. Load 
and line regulation are +2%, and 
input voltage is 110 or 220V ac. The 
supply costs $500. 

Bay Components Inc, Box 6638, 
Annapolis, MD 21401. Phone (301) 
266-6767. TLX 510-600-7370. 
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22W CONVERTERS 


The RWT Series triple-output cur- 
rent-mode-control converters speci- 
fy no minimum output loading re- 
quirement. Input ranges are 9 to 
18V, 18 to 86V, and 36 to 72V, and 
various combinations of +5, +12, 
and +15V outputs are available. 
Load regulation is +2%; line regula- 
tion is +1%. They operate to a 


unit-case temperature of 85°C max; 
storage-temperature range 1s —55 
to +105°C. The series measures 
3.09X5.5X0.91 in. and costs $210. 
International Power Devices 
Inc, 155 N Beacon St, Brighton, 
MA 02135. Phone (617) 782-3331. 
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HARD-DISK SUPPLY 


The SQV350, a quad-output, 350W 
supply, is designed specifically for 
hard-disk applications and produces 
enough power for two 8-in. or eight 
5’4-in. drives. Output voltages and 
currents are as follows: 5V at 10A 
(main output); 12 or 24V at 10A 
(16A pk) (auxiliary #1); 5, 12, or 24V 
at 5A (7A peak) (auxiliary #2 and 
#3). 

The supply meets specifications 
for safety isolation and EMI/RFI 
emissions, including VDE 0806, 
0730, and 0871 level A; IEC 380 and 
435; British Telecom TG2 and TG26; 
UL 478; CSA 22.2; and FCC level A. 
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A Designer's Guide to: 
Semicustom | 
Integrated Circuits 


DN’s own 
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It receives a 24-hour burn-in prior 
to shipment and is priced at $251 
(100). Delivery, stock to six weeks 
ARO. 

Switching Systems Internation- 
al, 1827 N Case St, Orange, CA 
92665. Phone (714) 921-1153. 
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200W SWITCHER 


The DP line of switching power sup- 
plies provides output voltages of 2 to 
A8V de at currents to 460A. You can 
choose from 750, 1000, 1500, or 
2000W models. The supplies offer 
input ranges of 90 to 182V ac or 182 
to 264V ac, 47 to 63 Hz, and include 
brownout protection down to 80 and 
160V ac, respectively. An EMI line 
filter, which is optional, meets FCC 
20780, part 15, or VDE 0871/6.78. 
Line regulation is +0.2% at 90 to 
132V ac, and load regulation is 
+0.4% for a 0 to 100% load change. 
Noise and ripple is 1% or 50 mV p-p, 


RENATA: 


whichever is greater. The series op- 
erates from 0 to 70°C, at full output 
at 50°C, with derating to 70% at 
70°C. Prices range from $650 for the 
750W model to $1500 for the 2000W 


model. 
Data Power Inc, Dept HPS, 3328 


W First St, Santa Ana, CA 92703. 
Phone (714) 775-2000. 
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DC/DC CONVERTERS 


The SA and SB Series isolated de/de 
converters, furnish power densities 
to 10W/in’, These pe-board-mounta- 
ble converters utilize hybrid tech- 
nology and a 200-kHz switching fre- 
quency to pack as much as 30W in 
their respective packages, which 
measure 2X2X0.438 and 3x3x0.43 
in. The units’ height make them 
suitable for Eurocard applications. 
Single- and multiple-output configu- 
rations are available, all of which 
operate from 35 to 63V dc inputs. 
Input/output isolation is 500V de. 
$69 to $125 (OEM qty). Prototypes 
are available for immediate deliv- 
ery; production quantities, 8 to 10 
weeks ARO. 


LEADING THE WORLD IN L_! | H!U [Vi pattery soLutions. 


Batteries They've been our specialty for 
over a decade, with annual sales exceeding 
100 million units—WORLDWIDE. Now, 
Renata of Switzerland introduces the same 
high quality, high reliability batteries to the 


U.S. marketplace with our low power line of 


Lithium Manganese Dioxide (MnO,) mod- 
ules. Each is backed by 100% testing/burn- 
in and a computer controlled/robotic pro- 


duction process for unparalled performance 


in accuracy and reliability. 


WHY LITHIUM 
MANGANESE DIOXIDE? 


¢ Up to 10 year service life 

e Extremely low self discharge 

¢ Non-polluting/hermetically sealed 
e Excellent load pulse characteristics 
e Inexpensive 
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WHY RENATA LITHIUM 
(MnO,) BATTERIES? 


Packaging. The selection is great, the results 
even better—more solutions from us, 
reduced cost of utilization for you. And 
Renata’s low power, lithium modules pro- 
vide power for a wide range of uses includ- 
ing, CMOS RAM memory back up, real time 
clocks, programmable logic controllers, and 
many other applications in EDP and Tele- 
communications. 


Packaging options include: 
e BUTTON CELLS 
—from 120-950 mAh 


—with pcb mountable options 


e POWER MODULES 
—from 10-1000 mAh 
—fully encapsulated 
—vertical or horizontal/pcb mountable 
—with or without decoupling diodes 
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Renata Lithium Modules are available 
in the United States exclusively through 
International Power Sources. 


For more information on Renata Batteries or 
other power related products, including 
thick film hybrid DC/DC converters and low 
cost AC/DC supplies, call or write: 


International Power Sources, Inc. 
10 Cochituate Street, 
Natick, MA 01760 
617-651-1818 


International Power Sources ... 
When it Comes to Power, 


the World Comes to Us. 
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Again Voted the Buyers’ Top Choice 
in OEM Power Supplies! 


fees 


819 9 


CPOWET- DHE . 


Number One for Three Straight Years! 


Actually, there are several years, POWER-ONE has achieved 
reasons POWER-ONE has again the lofty position as Number One 
been voted BUYERS’ TOP CHOICE "in OEM Power Supplies. We thank 7 a 
in the prestigious Top 100 Com- those who continue to support 1 INE: (800) 235-5943 Ext 3. Feom 
ponent Suppliers annual survey us, and we urge others to see for California: (800) 421-3439, Ext. 113 
conducted by Electronic Buyers’ themselves why POWER-ONE 
News. Reasons such as high quality, receives top rating, year after year “Innovators in Power Supply Technology” 
competitive pricing, large selection, after year. | WIAD 
dependable service, availability, Call us today for immediate 7 ab 

and on-time delivery...toname response to your power supply 7 SUPPLIES 
_justafew ~—SsC _ requirements. As the industry © BE. Power , 

_ Alltogether,theyadd upto __leader in 1986, we promise even -POWER-ONE D.C. POWER SUPPLIES 
one single reason— CUSTOMER / = 740 Calle Plano * Camarillo, CA 93010-8583 


_ For our new 1987 Catalog, CALI 


r ) greater customer satisfaction in —=—_ phone: (805) 987-8741 
TION. For ve __ the future. TWX: 910-336-1297 « FAX: (805) 388-0476 
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AIE Magnetics Offers You the Industry’s Most Precise Regulation 
of Output Voltage—Plus DashBak Speed 


With AIE Magnetics’ CS Transformer line—and our DashBak service—you’ve got the right stuff to take on 
bigtieague designs: fastball soeed plus pinpoint control. 


The CS Transformer improves your control by enabling you to regulate output voltage in switch mode 
power supply transformers more precisely than ever before—with partial turns as small as | 
+ 1/6 turn. That helps keep many design problems from ever getting to first base. In addi- 
tion, the CS Transformer’s large bobbin terminals permit higher current outputs, it’s com- 
pact in design, it requires no mounting hardware, and the number of sizes is ‘ , | 
expanded to cover the output range from 5 to 75 watts. ' ‘4 
Through DashBak, you've also got blazingspeed.We ae 
ship sample quantities of “straight-from-the-catalog” 
items within 72 hours and components that require 
design modifications within 5 days. 
ee ee Find out how our CS Transformer and DashBak can be 
INAQNENICS a big part of your starting rotation. Simply write or call us about your next design or 
“A Division of Vernitron Corporation’ _ for Our free catalog. We'll help you stay ahead in the game. 
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spectively, from a 5V supply. The 
units are available in SIPs or DIP: 
with power densities of 750 mW/cm 
and 500 mW/cm’, respectively. The 
SIP version occupies 0.18 in? of pe 
board area and stands 0.37 in. high 
and the DIP version occupies 0.3% 
in’ and stands 0.28 in. high. The 
input-to-output isolation is 500V de 
and the converters operate without 
any derating over a temperature 
range of —25 to +80°C. £9.5( 
(1000). 

Newport Components Ltd, 134 
Tanners Dr, Blakelands North, 
Milton Keynes, MK14 5BP, UK. 
Phone (0908) 615232. TLX 825621. 
Circle No 774 


DC/DC CONVERTERS 
Single-output versions of MMP- 
90000 Series switch-mode de/de con- 
verters provide outputs of 12V at 
2.5A or 15V at 1.6A. Triple-output 
versions are available with outputs 
of 5V at 3.8A and either +12V at 
250 mA or +15V at 200 mA. The 
+12V and +15V outputs are semi- 
regulated; the output voltage de- 
pends to some extent on the loading 
of the 5V and +12V or +15V out- 
puts—for example, +1.5V typ for a 
load change on the +12V outputs 
from 50 to 250 mA. 

Converters rated for nominal 24V 
inputs operate from 19 to 35V de, 
and versions rated for nominal 48V 
inputs operate from 39 to 64V de. 
The converters feature a switching 
frequency of 300 kHz, undervoltage 
lockout, output short-circuit protec- 
tion, and internal output power lim- 
iting. You can parallel the convert- 
ers to produce higher load currents. 
They are housed in 68 X76 x 18.2-mm 
packages for pc-board mounting, 
and they operate over 0 to 55°C at 
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ANALOG IS ALIVE 
AND WELL IN: 
A Designer’s Guide to 
Innovative Linear Circuits 


As exciting as digital technology 1s, 
you still need analog circuitry to 
operate on signals from real-world 
sources. Now, EDN 1s offering a 
wealth of analog design information 
in A Designer’s Guide to Innovative 
Linear Circutts. 

This 186-page collection of articles 
was developed by Jim Williams, one 
of America’s foremost linear-circuit 
designers. It includes practical and 
efficient ways to use op amps, com- 
parators, data converters, and other 
analog ICs, and discusses the the- 
ories behind all the design tech- 


niques presented. 
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full load without additional heat 
sinks. From approximately £40. 
Marconi Microsystems Ltd, Har- 
greaves Rd, Groundwell Industrial 
Estate, Swindon, Wiltshire SN2 
SBE, UK. Phone (0793) 727005. 
TLX 444460. 
Circle No 777 
Marconi Electronic Devices Inc, 
80 Smith St, Farmingdale, NY 
11735. Phone (516) 420-8378. 
Circle No 778 


BATTERY 


The 40-DKT battery is a sealed, 
rechargeable, 1.2V NiCd button cell 
with a nominal capacity of 40 mAhr 
at room temperature. The battery is 
specified for use over 10 to 65°C 
during charge periods and —10 to 
+65°C during discharge or storage. 
Recommended continuous charging 
currents are 0.4 mA between 10 and 
40°C, 0.8 mA between 40 and 55°C, 
and 1.2 mA between 55 and 65°C. 


The corresponding battery lifetimes 
for continuous charging over these 
temperature ranges are six years, 
three years, and one year. Self dis- 
charge is 20% in 28 days at room 
temperature. The battery measures 
15.5 mm in diameter and 6 mm in 
height. DM 2.90 (OEM qty). 

Varta fBatterie AG, Am 
Leineufer 51, 3000 Hannover 21, 
West Germany. Phone (0511) 
79031. TLX 921175. 

Circle No 775 

Varta Batteries Inc, 300 Execu- 
tive Blvd, Elmsford, NY 10523. 
Phone (914) 592-2500. 

Circle No 776 


PROGRAMMABLE SUPPLY 
The Model 5080 programmable 
power supply operates in constant- 
voltage or constant-current mode, 
and it has output sink and source 
capability. You can select voltage 
outputs in the range 0 to 30V with 


Get the one word data generator 


for lots of applications. 


Data, Word, or Pattern Generator. Whatever you call it, 
the PI-5800A Data Generator is your best source for 


digital signal generation. 


“Lots of Speed, 
lots of memory, 
lots of channels. 


“Makes lots of 
application 
sense 


ald buddy" 


Pulse Instruments 


1234 Francisco Street, Torrance, CA 90502. 
Call 213/515-5330 for demo! 


264 


CIRCLE NO 170 


10-mV resolution and current out- 
puts in the range 0 to 200 mA with 
0.1-mA resolution. The voltage-out- 
put accuracy is 10 mV or 0.075% of 
output voltage, whichever is great- 
er, and the current-output accuracy 
is 0.1 mA when the output is 
sourcing current, or 1 mA when 
sinking current. Ripple and noise 
amounts to 3 mV or 0.1 mA rms. 

You can control the power supply 
via its front-panel keyboard or via 
its integral IEEE-488 interface. 
The IE EE-488 interface has listen- 
er, talker, and service-request capa- 
bilities for remote programming and 
interrogation of power-supply sta- 
tus. You can also program limit val- 
ues on the output. The unit operates 
from 100 to 130V or 200 to 260V, 48- 
to 63-Hz line supplies over 0 to 
50°C. £2000. : 

Prism Instruments Ltd, Cam- 
bridge Technopark, 645 Newmar- 
ket Rd, Cambridge CB5 8PB, UK. 
Phone (0223) 853633. 

Circle No 779 


DC/DC CONVERTERS 


These 50W CMDF Series units are 
low-profile versions of the manufac- 
turer’s Icecube current-mode de/de 
converters. They are 0.80 in. thick 
and occupy a 4X3.5-in. footprint. 
Input voltage can vary from 16 to 
36V de. The converters claim an 
efficiency of 70% (min) and feature 
continuous overload and short-cir- 
cuit protection. In addition, they 
include remote sensing, remote 
on/off control, load sharing, and 
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Copies of articles 
from this publication are 


now available from the 
UMI Article Clearinghouse. 


For more information about the Clearinghouse, 
please fill out and mail back the coupon below. 


Yes! I would like to know more about UMI Article Clearinghouse. 
Iam interested in electronic ordering through the following 


system(s): 
(] DIALOG/Dialorder CJ ITT Dialcom 
L] OnTyme (J OCLC ILL Subsystem 


[J Other (please specify) 

(] 1 am interested in sending my order by mail. 

[] Please send me your current catalog and user instructions for 
the system(s) I checked above. 


Name 


ee UM TArticl 
Institution/Company.. ee e OUSE 


Departments. eee 


Address Mail to: 

; ; University Microfilms International 
City _______________Slate ee ee 300 North Zeeb Road, Box 91 
Phone ( ) a cine Claes Er Ann Arbor, MI 48106 


EDN 121186 
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Our business Is to 
provide test solutions 


Today's technological revolution — to help you on this scale. FACTRON is 
creates dangerous illusions. such a company. 
In concentrating on ever higher fault 
coverage and greater throughput, do 
your test strategies remain flexible 
enough to meet constantly changing 


Large engineering teams in 
Europe and the U.S.A. backed by 
support capability throughout the 
world. Immense resources already far 


demand? : 
: advanced in solving the problem of 
Or could they lead right back to integrating design with test. 
your starting point? 


Do we genuinely mean you to 
consult us at the onset of product 
development? Yes. Because we can 
evolve test solutions to prevent them 
becoming test problems. We can 
show optimal routes or even suggest 
different approaches that could 
increase production or reduce costs, 
or both. 


ATE = 
Applied Test Engineering 


At FACTRON we have this new 
translation of ATE. 


Anew level of customer support 
in response to new challenges. 
Help from engineers with a complete 
understanding of test and test 
problems. Expertise you can Call in at 
the earliest stage of product 
development to work with you and 
solve problems before they have a 
chance to affect production. 


Help for your Company Worldwide 


There are few companies with 
the capability, let alone the knowledge, 


Your test solution is our business 


FACTRON capability is beyond 
that of the conventional ATE company 
just as FACTRON systems and service 
extends beyond the conventional. 

Just a phone call will demonstrate our 
readiness to solve your problem. 
Because our business really is to 
provide test solutions. 


FACTRON SCHLUMBERGER, Europe: Ferndown Industrial Estate, Wimborne, Dorset BH217PP. U.K. Tel: (0202) 893535 
FACTRON SCHLUMBERGER, U.S.A: 299 Old Niskayuna Road, Latham, New York 12110. Tel: (518) 783-3600 
NISSEC SCHLUMBERGER, Japan: 1-2-10 Hirakawacho, Chiyoda-Ku, Tokyo 102. Tel: (03) 2397411 
SCHLUMBERGER SYSTEMS, Singapore: 12 Lorong Baker Batu, Singapore 1334. Tel: 7466344 


BENELUX Holland Tel: (040) 457745, FRANCE Tel: (1) 4687 3243, GERMANY Tel: (089) 638110. ITALY Tel: (2) 9233474. SWEDEN (8) 699733 


FACTRON AGENTS/DISTRIBUTORS 
SPAIN Tel: (1) 2624913, SWITZERLAND Tel: (31) 442711, TURKEY Tel: (1) 338 3529 


So FACTRON | 


Partners in Productivity Schlumberger 
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overvoltage zener protection. The 
following outputs are available: 5, 
12, 15, 24, and 28V. Aimed at mili- 
tary applications, the converters are 
rated for operation over —55 to 
+100°C. $950. Delivery, 10 to 12 
weeks ARO. 

Powercube, 8 Suburban Park 
Dr, Billerica, MA 01821. Phone 
(617) 667-9500. 

Circle No 770 


POWER CONTROLLER 


The Power Bank control box lets you 
control as many as six line-voltage 
devices, such as your computer, 
monitor, and printer, from one loca- 
tion. The unit’s main power switch 
handles 120V ac at 15A, or 220V ac 
at 7.5A. Six individual switches 
each control separate outlets that 
handle 120V ac at 3A or 220V ac at 
1.5A. Switches include internal 
LEDs that indicate a circuit’s on or 
off condition. An optional 12-hour 
digital clock lets you turn the power 
on or off at preset times. Other 
options include noise filters for the 
ac circuits, a voltage-detector cir- 
cuit that indicates abnormal line- 
voltage conditions, and a telephone 
filter for modem circuits. With 
clock, from $31.50 (800). 

Flourish Electronics Co Ltd, 
Tenth Floor 5, 35 Shao Hsing N St, 
Taipei, Taiwan, ROC. Phone (02) 
392-1365. TLX 19771. 

Circle No 780 


SWITCHERS 


V Series international power sup- 
plies comprise 24 models having 
outputs of 5, 12, 15, and 24V and 
power ratings of 120, 180, 250, 270, 
360, and 500W. The supplies feature 
UL recognition (file #£478940), 
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Whatever your application 


for high voltage power 
supplies our technology 
can deliver 


Such demanding high voltage power 
supply applications as ion implantation 
and lasers may be satisfied by our HV 
power supply range. 

Their design brings flexibility « and 
/ igh sepy Se is Capen @ of 


our high voltage power, 
_ think Hunting Hivolt 7 ae mee our 


data. 
HUNTING 


MIVOLT 


Hunting H Hivolt, 
1008 West Ninth Aeonuc 
_ King of Prussia, 


_ PA 19406, USA. 


Tel: (215) 265 7462. 
Fax: (215) 265 1982. 


51104 
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CSA certification (file #LR44876), 
3750V ac isolation, 8-mm safety 
spacing, and 80% typ efficiency. Op- 
tions include logic inhibit, thermal 
shutdown, and a screen cover. A 
power-fail monitor is also available. 
Prices range from $180 to $420. De- 
livery for all units that include the 
thermal-shutdown option is from 
stock; for all other models, delivery 
is four to eight weeks ARO. 
Deltron Inc, Box 1369, North 
Wales, PA 19454. Phone (215) 699- 
9261. TWX 510-661-8061. 
Circle No 771 


3d-OQUTPUT SUPPLY 


The XR-100/3 is a triple-output sup- 
ply that delivers 70 to 100W continu- 
ous and as much as 150W during 
surges. You can select input ranges 
of either 95 to 182V ac or 190 to 
264V ac, 47 to 440 Hz. The supply 
provides inrush-current limiting of 
20 mA max at 117V ac or 40 mA max 
at 230V ac. 

When using forced-air cooling, 
the supply’s output power cannot 
exceed 100W continuous. Output #1 
supplies 5V at 0 to 12A; #2 supplies 
12V at 0 to 8A; and #8 provides 
—12V at 0 to 0.5A. Outputs 1 and 2 
spec 1% line and load regulation, 
and #3 specs 3% line and load regu- 
lation. Pricing starts at $90 (1000). 

Pacific Power Technology Inc, 
Box 609, Gilroy, CA 95021. Phone 
(408) 848-1816. 

Circle No 772 


ee 
Be An 
Author! 


When you write for 
EDN, you earn profes- 
sional recognition. 
And you earn $75 per 
published magazine 
page. 

EDN publishes 
how-to design applica- 
tion information that 
is read by more than 
137,000 electronics 
engineers and engi- 
neering managers 
worldwide. That’s an 
audience that could 
belong to you. 

If you have an ap- 
propriate article idea, 
please phone Eva 
Freeman, Associate 
Hditor, at (617) 
964-3030, or send a 
proposal and outline 
to her at 875 
Washington Street, 
Newton, MA 02158 - 
1640. For a FREE 
EDN Writer’s Guide— 
which includes tips on 
how to write for HDN 
and other technical 
publications— 
please circle number 
800 on the Informa- 
tion Retrieval Service 
Card. 


DIN 


First in Readership 
among Design Engineers 
and Engineering Managers 

in Electronics 
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Perfect Harmony! 


Equal Sharing / 
, N+1/ Reliability! 


Switching Power's feed back current sharing 
amplifier allows equal power supply loading 
and higher reliability, (Load sharing of 
better than 5% is achieved). 

The telecommunication industry gets true 
redundency and mainframe manufacturers 
can grow incrementally at low cost. 


Locally 
to Bus 


+S } Connected 


No. 1 Reference 
Available to Next 
Supply 


Amp Output 


No. 2 
Reference 
+§ Output 


Local —S 
Connector 


No. 2 Reference Input 
Amp Output 


6 Pin Molex Connector 


M 125 to 4000 Watts 
M 50°C Power Ratings 
™ Remote Sense 


™ Reverse Voltage Protection 
M Soft Start 

M Up to 400 Amps 

M Overvoltage Protection 
™ Short Circuit Proof 

fA International AC Input 
M High Efficiency 

™M SELV Magnetics 

™M Thermal Protection 

M Fully Regulated 

™ Certified Safety 


SWITCHING 
POWER INC 


3601 Veterans Highway, Ronkonkoma, NY 11779 
Tel. (516) 981-7231 - TWX: 510-220-1528 
Sunnyvale, Ca, Sales Office: (408) 732-1230 


Powerful products for over a decade! 


——. 
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Five Tough RS232 Problems Solved! 


F needed i for protection or slew rate pyortnns 


_ Also available is an on-board shutdown 
circuit that turns off all supply current, 
forcing the outputs into a high-impedance 
state. 


Our complete RS232 family includes: 


LT1080/1081— A 5V powered dual 
driver and receiver with an on-chip power 


generator to make £9V for RS232 drivers. 


The LT 1080 is offered in an 18-pin DIP 


™ Tri-State is a registered trademark of National Semiconductor Corp. 


5V Powered RS232 Driver/ Receiver with Shutdown 


FY Lneae 


TECHNOLOGY 


TOUGH PRODUCTS 
FOR TOUGH APPLICATIONS 
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— Triple low-power RS232 
ceiver with shutdown. It can 
be powered from a 5V supply. 

LT1030/1032— Quad RS232 drivers 
similar to 1488 types. They feature low 
power, shutdown and low parts count. 
These drivers meet RS232 voltage levels 
with only =6V power supplies. 

For details about our full family of 
RS232 products, contact: LINEAR 
TECHNOLOGY CORPORATION, 1630 
McCarthy Blvd., Milpitas, CA 95035 
(408) 942-0810. 
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EDITED BY TARLTON FLEMING 


Low-power circuit counts contact closures 


Roger Davis 
CSIRO, Cunningham Laboratory, 
Brisbane, Australia 


The accumulator circuit in Fig 1 counts contact-closure 
inputs for a ~P system that must power down for long 
intervals to conserve battery power. Counter IC; counts 
the closures; the optional counter IC, prescales the 
input as required to avoid overflow during the power- 
down intervals. 

Together, the two CMOS counters draw only a few 
microamps (at room temperature) from their backup- 
battery supply Vcci. When the »P wants to obtain a 
count, it simply activates the data switches IC; and IC; 
by applying Vcce to pin 14 of each and asserts the 
common Read Enable. You can use standard-CMOS 
4016s if the computer interface sources less than one 


e 
Vec1 


BACKUP 
(3 TO 5V) 


low-power Schottky load (360 pA). Otherwise, choose 
HC4016 parts whose lower on-resistance can accommo- 
date higher source currents. 

Capacitor C, cleans the switch contacts by discharg- 
ing through them during each closure. A 5V Tranzorb 
surge-protection device (D,) helps protect the circuit 
against induced voltage caused by lightning, and Ri, R», 
and C, provide a time constant that lets the counters 
ignore the lightning pulses but respond to the closure 
pulses. Both counters should have Schmitt-trigger 
clock inputs. You can use a 4024 as shown in place of the 
more expensive 4040 type, but note that not all 4024s 
have Schmitt-trigger inputs; most 4040s do. EDN 


To Vote For This Design, Circle No 747 


& 
Voc 
(COMPUTER) 

O D1 


O D2 
O D3 
O D4 


Veca 
(COMPUTER) 
@ 


O READ ENABLE 


Fig 1—This battery-operated circuit counts contact closures while the host processor is in power-down mode. To obtain a count, the 


processor turns on Vcc, and asserts the Read Enable. 
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Test whether a noise source is Gaussian 


Stuart R Michaels 
ILC Data Device Corp, Bohemia, NY 


A spectrum analyzer permits you to measure the band- 
width of a noise source, but you need different equip- 
ment to determine whether or not the noise amplitudes 

have a Gaussian probability distribution. One approach 
is to use a simple circuit (Fig 1) and a de voltmeter to 
measure the circuit’s output. 

First, it’s useful to review the basics. A Gaussian 
noise voltage (or current) with rms value S and instan- 
taneous value V has a probability-density p(V) distribu- 
tion defined by the equation 


p(Vv) = 


For given values of S, the equation produces curves 
such as those in Fig 2. The probability that the instan- 
taneous value of V will occur between any particular 
two levels is the area under the curve between those 
levels. And the area under each curve from —infinity to 
+infinity is unity because the chance that V will occur 
between those limits is 100%. 

You can calculate the probability that V will occur 
between the arbitrary levels V, and V. by integrating 
p(V) between those levels. Or you can calculate the 


IC, 
74HCT08 


Vin 
Bee 
es 


cumulative probability that V will occur between a level 
V, and +infinity. To do this, integrate p(V) from V;, to 
+infinity for V,; values between 0V and 10 times the 
rms value S (Fig 3). Because the cumulative probability 
falls off sharply as V; increases, you need only consider 
V, values to 10x the rms level; the probability that 
noise will exceed 10S is less than 1 ppm. Note also that 
the noise voltage near 0V has a near-equal chance of 
being positive or negative. Consequently, the cumula- 
tive probability for Gaussian noise near OV is 0.5, 
regardless of the rms level. 

You can use the cumulative-probability circuit of Fig 
1 to generate the curves of Fig 3. First, connect the 
noise source and de voltmeter as shown and then adjust 
R, for the desired V, value at the comparator’s invert- 
ing input. The AND-gate output Vyy will be high when 
the input noise is above V, and low otherwise, produc- 
ing a duty cycle corresponding to the cumulative proba- 
bility that V will exceed V,. 

The de voltmeter’s output divided by 5V equals the 
cumulative probability if the voltmeter input swings 
between 0 and 5V. The CMOS gate IC. provides such an 
output swing when lightly loaded, provided you adjust 
the power supply to obtain an accurate 5V output level. 

Then, with the noise source connected and V,=0V, 
you can remove the effect of comparator-offset voltage 
by adjusting R, for a voltmeter reading of 2.5V. Under 
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INSTANTANEOUS NOISE VOLTAGE (V) 


Fig I—This circuit measures the cumulative probability (Vo/5V) of | Fig 2—The classical Gaussian distributions for noise change shape 


the input noise-voltage excursions exceeding the V, threshold. 
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with the rms level, but the area under all such curves is unity. 
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And smaller, too. That's the entire power supply sit- 
ting there on the scale. Switch-mode technology elimi- 
nates the need for a large input power transformer, as 
well as the substantial output filter capacitors required 
in low frequency designs. It’s all there, inside that one 
54%" rack-mountable box. 

It’s one of the Glassman WH series — our latest 
achievement in the most complete line of high voltage 
power supplies available today. It includes the latest re- 
finements of our already proven technology, as well as 
all the features you have come to expect from a Glass- 
man product, such as tight regulation (better than 
0.005%, both line and load), low ripple, excellent tran- 
sient response, and full remote and front panel control 
of both voltage and current. Full load efficiency of better 
than 75% results in low internal dissipation and high reli- 
ability. Low stored energy offers maximum safety for 
personnel and external equipment. 

Of course, what makes it so light is that we use air 
as the primary insulating medium, thereby avoiding any 


EDN December 11, 1986 


CIRCLE NO 194 


use of oil or potting compounds. This also helps to keep 
the cost down, while making the units highly serviceable 
if acomponent ever does require replacement. Al- 
though, as one might infer from our 3-year warranty* 
that is an event we consider unlikely. 

Seven models in the WH series give you a choice of 
outputs ranging from 0-3 kV @ 150 mA to 0-50 kV @ 10 
mA with either positive, negative, or reversible polarity. 

Whatever your high voltage power requirements, 
there is probably a standard Glassman supply that will 
meet your needs. Write, or call John Belden today at 
201-534-9007 for complete information on the WH 
series, or any of our other product lines. 


*Formal warranty available upon request, 
Innovations in high voltage power supply technology. 


Route #22 (East), Salem Industrial Park. PO. Box 551,Whitehouse Station, N.J.08889 
(201) 534-9007 * TWX 710-480-2839 
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these conditions, Vin will spend 50% of the time at 0V 
and 50% at 5V, yielding a cumulative probability of 
2.5V/5V=0.5. A nonzero, positive V; will cause Vn to 
spend less time at 5V, resulting in a lower value of 
cumulative probability. 

For accurate measurements, the comparator’s band- 
width should exceed that of the input noise by a 
minimum factor of 10. Otherwise, it will cause error in 
the comparison of measured and theoretical cumulative 
probabilities—that is, by reducing the measured rms 
voltage. To avoid this problem, you should take into 
account certain factors. For V;=S, the theoretical cu- 
mulative probability for Gaussian noise is 0.1589. If you 
adjust V; until Vo>=794.3 mV (which corresponds to a 
cumulative probability of 0.1589), V, will equal the rms 
noise voltage S. Further, the noise source is Gaussian if 
you get this same value of Vo for various multiples and 
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INSTANTANEOUS NOISE VOLTAGE (V) 


Fig 3—Fig 1’s circuit yields these cumulative-probability curves, 
which correspond to the Gaussian distributions in Fig 2. 


Variable-gain amplifier 


Burton S Abrams and Daniel R Frey 
Zeger-Abrams Inc, Glenside, PA 


A FET can vary the gain of an amplifier by serving as a 
variable-resistance element, but because the FET’s 
pinch-off voltage varies with temperature and from 
unit to unit, the control voltage for a particular gain is 
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submultiples of V. 

Fig 4 illustrates the result obtained when using Fig 
1’s circuit to test a Gaussian source that’s part of a 
commercial noise tester. The congruence of the curves 
for measured and theoretical data indicates the source 
is “very” Gaussian. (Ed Note: But how do you quantify 
degrees of “Gaussianicity”? The author will welcome a 
call at (516) 567-5600 from anyone with suggestions 
about this matter. He has used the Fig 1 circuit on 
many BUS-68015 testers; all test results look about the 
same unless a circuit fault is present. In such a case, 
the measured data deviates from the theoretical only in 
the central portion of the curve.) EDN 
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INSTANTANEOUS NOISE VOLTAGE (V) 


Fig 4—This curve shows the result of using the Fig 1 test circuit 
and illustrates near-ideal Gaussian characteristics for the noise 
source in a commercial noise tester. 


uses matched FETs 


not fixed. In Fig 1, though, a given control voltage 
Vcontro. produces the same channel resistance in the 
gain-control FET Qi: for different FET pairs regard- 
less of any variation in their parameters. 

The lower circuit (IC) is a generalized inverting 
amplifier whose de gain varies inversely with the 
channel resistance of Qi. The top half of the circuit 
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~ Lightyears ahead... 
| - @ AC-DC Eurocard switcher y 
_ # "© 60-100 Watts Sos 
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DESIGN IDEAS 


(IC,;) generates a gate-to-source voltage for master 
FET Q,, that applies to the slave FET Q:, as well. 
You apply the negative voltage Vconrrot to set a 
constant current through R, that flows into the source 
of Qia. Op amp IC; adjusts Q,,’s gate voltage to accom- 
modate this current. Because the small positive voltage 
Vatas is fixed, Qia’s channel resistance must always 
assume the same value in response to a given value of 
Vcontrot- And because Qj, is a closely matched FET 


(MASTER) 


FEEDBACK 
NETWORK 


Qis 
%2N3954 
(SLAVE) 


INPUT 
SIGNAL GAIN-CONTROLLED 


OUTPUT SIGNAL 


Fig 1—You use the negative voltage Veonrro, to set this amplifier’s 
gain. The matched dual-FET circuit ensures that a given gain is 
unaffected by the use of different FET pairs or by the effect of 
temperature on FET parameters. 


1N4148 
Vecontror © 


3.9k 
15V © 


= Qia 
J V¥22N3954 


y Qis 
\ 122N3954 


1N4148s 


with the same gate-source voltage, it will assume the 
same channel resistance as Q)p. 

Vepias Should be much smaller than the FET’s pinch- 
off voltage so that the FET will not operate in its 
saturation region. And R, must be large enough to 
avoid demanding a lower resistance than Q,, can pro- 
vide. 

The circuit in Fig 2 includes additional refinements 
that compensate for other undesirable characteristics of 
Qiz. Qis’s resistance is not only a function of gate-to- 
source voltage but of drain-to-source voltage as well, 
which varies with the input signal. The resulting out- 
put nonlinearity becomes more pronounced with an 
increasing signal level. In a familiar approach, the 
10-kQ resistors R; and R» mitigate this effect by apply- 
ing about half the signal voltage to Qi,’s gate bias 
voltage. 

R, and R; also divide in half the gate voltage applied 
to Qiz by the output of IC;, so R; and R; are added to 
reduce Q,’s gate voltage by the same amount. Still, 
signal distortion is noticeable when Q,»’s resistance is 
high. A diode-resistor network shunts Q); to compen- 
sate for this distortion at the expense of gain-control 
range. The circuit provides a 20-dB gain-control range 
for +1V-max input signals, and it exhibits a maximum 
7% output distortion—sufficient for use as an integra- 
tor within a phase-locked loop, for example. EDN 
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OUTPUT SIGNAL 


Fig 2—This circuit is similar to that of Fig 1, but it includes refinements that compensate for signal distortion caused by high FET resistance 


and for distortion caused by varying drain-to-source voltage. 
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New Airpax Series 6600 thermostats are specially designed to 
be Q N A L LY. be compatible with all automated production techniques com- 
| mon to PC board manufacturing. They can be installed with 
DIP auto-insertion equipment. They are sealed to withstand wave 
A ee AP. soldering and washing operations. And they provide both sens- 
ing and switching in a single space-saving device. Best of all, the 
Series 6600 combines production expediency with proven accu- 
AC 7 \ Oo A racy and reliability. Bimetallic snap-acting thermostats, the Series 
6600 feature fast, positive response and excellent repeatability 
with 1 amp switching capability over a 
; -~ = a Mi OS : A : temperature range of 40°C (104°F) to 
120°C (248°F ). To ensure performance, 
the temperature is factory pre-set, and cannot be altered in the 
‘ A A Di ae field. Add automated thermostat installation to your PC board 
production line. Call us today for configuration availability and 
further details. Airpax Corporation, Frederick Division, 


: AC KAG = ee ND 21001 (001) GOd 5141. 


@ A North American Philips Company. 


FREDERICK DIVISION 
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TV sync generator acts as clock timebase 


Andrew Dart 

Trans-Texas Telegraph Co, Duncanville, TX and 
Richard Kihn 

KSDM TV, Beaumont, TX 


A digital-clock chip that requires a 60-Hz reference may 
drift three to four seconds every 48 hours when con- 
nected to the power line. The clock will maintain 
+0.5-sec accuracy, though, if you derive its 60-Hz 
reference from a TV signal’s vertical sync pulses. 

A TV station’s syne generator contains a tempera- 
ture-stabilized crystal oscillator that governs the sta- 
tion’s horizontal- and vertical-syne pulse rates and 
color-subearrier frequency. This oscillator in turn 
tracks the network signal, which is derived from atomic 
standards. The result is a stable subcarrier frequency: 


fsuBCARRIER = 5 MHz x = = 3.5795454545 . . . MHz. 


The station’s vertical-syne signal frequency is 


2 2 
fysync — founcaneree( >) (=) = 59.9400599400. . . Hz. 


So, Fig 1la’s circuit multiplies fysync by 1.001 to obtain 
an exact 60-Hz reference frequency fer: 


_ 5,000,000(63)(2)(2)(1001) _ 
Tree = “"3(g9)(455)(525)(1000) ~~ © Hz. 


The circuit has been in continuous use for 10 years 
without causing any problems. Using currently avail- 
able components, however, you can get the same perfor- 
mance from a simpler circuit (Fig 1b). EDN 
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1000TH 
PULSE 


fis 


EXTRA PULSE 
INSERTED EVERY 
16% SEC 


Car ICis IC, 
124518 124518 124518 


VERTICAL- 
SYNC 
INPUT 


mmr = 59.94-Hz VERTICAL-SYNC SIGNAL 


VERTICAL-SYNC 


INPUT 74HC86 


Fig I—By inserting one extra pulse every 1000 pulses, the circuit in a converts the vertical-sync signal of 59.94[...] Hz to a clock-reference 
frequency that averages 60 Hz. The circuit in b performs the same task but uses fewer parts. 
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Meet the 


international 
superpower 


that’s welcome 


Introducing the new Superpower switching 
supply from Pioneer. It delivers 5V at 300A 
(1500 watts) at 50°C in the industry standard 
3x 8x 11" case. It’s certified for VDE and IEC 
safety to Class I SELV level and meets FCC 
and VDE EMI noise. 


Select your Superpower. 


DC Output OUTPUT 
Voltage CURRENT (AMPS) 
2 


48 (non SELV) 32A 


The new 2501B features overvoltage, over- 
load and overtemperature protection, automatic 
soft start, and most of all, unprecedented reli- 
ability. It is the newest member of Pioneer’s 
International line of single and multiple output 
supplies certified to today’s international safety 
and EMI standards. 

Call now: 800-233-1745. In California: 800-848-1745. 
Pioneer Magnetics. #1 in high power switching supplies 
worldwide. 1745 Berkeley Street, Santa Monica, CA 90404. 
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Bias supply is temperature compensated 


Robert J Inkol 
Defense Research Establishment, Ottawa, 
Ontario, Canada 


Avalanche photodetector diodes require a high-voltage 
bias supply, and their gain characteristic (input light vs 
output current) varies with temperature. If your bias 
supply has an adjustable temperature coefficient, how- 
ever, you can compensate for this temperature-depen- 
dent gain. 

The Fig 1 circuit is a regulated power supply; R; sets 
the negative-voltage output (to —425V), and R» sets the 
output’s required temperature coefficient. For the ca- 


qh 20 pF 
600V 
110V AC | + 
—15V 
e 0.1 uF 
4.7k 
—6.9V 
(ANALOG 
LM329 DEVICES) 


(LINEAR 
TECHNOLOGY) 


pacitor values shown, the supply can handle +10% line 
variations. And because the unregulated input section | 
is floating, only the Q; pass transistor requires a high 
breakdown voltage. 

IC; is a precision op amp operating with shunt 
feedback, which simplifies the stage’s adjustment and 
its analysis as well: 


I,=6.9V/R, 


I,=(T+E)pA/°K, and 


I; ot Vour/ R, 
O-Vour 
0.01 uF 0.01 uF 100k 
S00V 600V 2w 
IC3 
LT1007 
Q; 
MJ12002 
(MOTOROLA) 


560 


NOTES: 
1. RESISTORS MARKED WITH AN ASTERISK SHOULD BE METAL-FILM TYPES. 
2. SECONDARY VOLTAGE OF T, IS 350V RMS. 


Fig 1—This high-voltage bias supply provides independent adjustment of output voltage (R,) and output temperature coefficient (R.). 
a hE ce ce eR ie) ee ee 
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SEER 
WE THINK YOUR CAREER 
NEEDS SOME CLOSE ATTENTION. 


That's why we've created EDN Career News. It’s the one 
oublication focused entirely on the career concerns of 
electronics engineers. And it’s The added source you need to find 
new career opportunities. 


EDN Career News expands EDN’s career coverage with the same 
first-rate editorial that's made EDN first among electronics 
engineering publications. Career News looks at the legal and 
government-related issues affecting the electronics industry. And 
at personal growth issues to help you reach your professional 
potential. 


Join the 800,000 electronics engineers and engineering 
managers who pay attention to EDN Career News each monn. It 
will make a difference in your career. 


EQN 


Everything Designers Need 
for Professional Growth and Development 


EDN December 11, 1986 281 


DESIGN IDEAS 


Design Entry Blank 


$75 Cash Award for all entries selected by editors. 
An additional $100 Cash Award for winning design 
each issue, determined by vote of readers. Addition- 
al $1500 Cash Award for annual Grand Prize Design, 
selected among biweekly winners by vote of editors. 


To: Design Ideas Editor 
EDN 
Cahners Publishing Co 
275 Washington St, Newton, MA 02158 


| hereby submit my entry for 
EDN’s Design Ideas program. 


Name 

Title 

Company 
Division (if any) 
Street 

City 

Design Title 


Home Address 


Social Security No 


Entry blank must accompany all entries. Design 
entered must be submitted exclusively to EDN, 
must be original with author(s), must not have been 
previously published (limited-distribution house 
organs excepted), and must have been constructed 
and tested. 

Exclusive publishing rights remain with Cahners 
Publishing Co unless entry is returned to author or 
editor gives written permission for publication else- 
where. 

In submitting my entry, | agree to abide by the 
rules of the Design Ideas Program. 


Signed 
Date 


Your vote determines this issue’s winner. All designs 
published win $75 cash. All issue winners receive an 
additional $100 and become eligible for the annual 
$1500 Grand Prize. 


Vote now, by circling the appropriate number on 
the reader inquiry card. 

Submit your own design, too. Mail entries to De- 
sign Ideas Editor, EDN, 275 Washington St, Newton, 
MA 02158. 
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where resistance is in ohms, T is the absolute tempera- 
ture in degrees Kelvin, and E is the temperature- 
calibration error of temperature sensor IC;. (In this 
circuit, IC, acts as a variable resistor that conducts an 
accurate 1 pA per degree Kelvin.) Summing the three 
currents to zero yields 


—Vour = (—R./R))6.9V + RAT+E) pe A/°K. 


The above equation shows that you can adjust the 
output voltage and the temperature coefficient without 
iteration. First, select R. for the desired temperature 
coefficient: 


dVor _ _p € aS 
dT(°K) KE 


A 2.4-M© value, for example, sets the bias-voltage 
temperature coefficient to 2.4 mV/°C, as required in 
this case by the C30985 photodiode from RCA. 

Next, select R; for the desired output voltage: 


Vour = -| -B6.9vy + R,(T+E) walk |. 


(To avoid measuring E, you can replace R; with a 
variable resistor and empirically adjust for Vour.) The 
circuit is stable as shown, using 2.4 MQ for Ry». For 
lower R,z values, you may need to restore stability by 
adding a capacitor of approximately 1000 pF (repre- 
sented by the dotted lines). 

You should mount the temperature sensor, IC;, on 
the photodiode package, with good thermal contact 
between them. Note that the power supply turns off 
automatically if you accidentally disconnect the temper- 
ature sensor. Maximum output current is about 20 mA, 
if you use a 5600 emitter resistor for Q; and a +15V 
supply for IC;. For Q,, you must provide a heat sink 
that’s adequate for the anticipated output current and 
voltage. EDM 
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A FULL DECK OF STATICS MAKE 


It's no secret Hyundai makes a quality product that 

passes along substantial user savings. And 

now — a full line of SRAMs offering you a 

variety of speeds from 25ns to 150ns — plus a 
the opportunity to reduce system costs. __ ee 


Volume produced in state-of-the-arl CMOS 

technology with standard DIP packaging, — 
Hyundai's static RAMs willface upto ——™ 
meet all your system needs fromfasi 
access times to low power operation. 


At Hyundai, we believe in helping — 
you design a winning hand with 
that help take the bi 
of your budget. 


n. | Access Time (ns) | 
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LITERATURE: COMPONENTS 


Update on switching relays 


This catalog contains information on 
different types of coaxial relays, 
which feature time-delay auxiliary 
contacts and ac and dc operation. 
The booklet also highlights un- 
shielded RF switching relays. It is 
3-hole punched for loose-leaf filing. 
Magnecraft Electric Co, 1910 
Techny Rd, Northbrook, IL 60062. 
Circle No 647 


Guide helps in 
selecting active filters 


This design and selection guide cov- 
ers lowpass, highpass, and band- 
pass/reject filters and high-purity 
sine-wave oscillators available in 
fixed-frequency, resistive-tunable, 
and digitally programmable models. 
It also details filters for telecommu- 
nications and antialiasing applica- 
tions. The 245-pg book contains a 
glossary of technical terms, com- 
plete specifications for 56 product 


families, and a 25-pg tutorial section 
on active-filter theory, design, and 
applications. 
Frequency Devices Inc, 25 Lo- 
cust St, Haverhill, MA 01830. 
Circle No 649 


Catalog delineates 
surface-mount components 


A 48-pg catalog (ASP-600A) covers 
the manufacturer’s line of compo- 
nents designed for surface-mount 
applications. The catalog describes 
discrete semiconductors, sensors, 
interface and linear ICs, tantalum 
and multilayer-ceramic capacitors, 
resistor networks, computer delay 
lines, and inductors. Extensive ta- 
bles and graphs portray device rat- 
ings and electrical characteristics. 
For each device type, the catalog 
gives component dimensions, tape 
and reel specifications, device orien- 
tations, and quantities of parts per 
reel. Applications data includes 


As the electronics industry advan- 
ces, you Can't afford to be left behind. 
The obvious choice for efficiency is 
switch mode power supplies. And 
the obvious choice for your linear 
ferrites is PERMAG, the world’s 
largest distributor of permanent 
magnets, magnetic assemblies 


Name 
Company 


Address 
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To Switch Mode Power Supplies 
And To Ferrites From 


[] Please send your latest Linear Ferrites Catalog. 
[] Have salesman call 


and linear ferrites. Linear ferrites 
from the finest mills worldwide— 
Allen Bradley, Siemens, Stackpole, 
Krystinel, and Magnetics. And 
PERMAG offers the most sophisti- 
cated fabrication procedures 
and the most comprehensive en- 
gineering expertise you can find. 


EDN 121186 | 


mounting, soldering, and board- 
cleaning recommendations, as well 
as standard pad layouts. 

Sprague Electric Co, Technical 
Literature Service, Box 9102, Mans- 
field, MA 02048. 
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Brochure reviews 
surface-mounting methods 


Surface Mounting Today (#81409), a 
16-pg brochure, begins with an 
overview of the limitations and capa- 
bilities of surface-mounting meth- 
ods. It discusses housing materials, 
lead shapes, and designing for sol- 
der-joint reliability. In addition, it 
covers the characteristics that affect 
product performance and effective 
testing strategies as they relate to 
the company’s surface-mount prod- 
ucts. Descriptions of typical sur- 
face-mounting interconnection parts 
include DIP and chip-carrier sock- 
ets, subminiature D connectors, pc- 
board connectors, and 0.025-in. 
square-pin headers. Four-color pho- 
tos and drawings supplement the 
descriptions. 
AMP Inc, Box 3608, Harrisburg, 
PA 17105. 
Circle No 646 


Brochure touches on 
motion controllers 


This short-form brochure briefly de- 
scribes the company’s motion-con- 
trol products. These include the de 
Servodisc armature motors, ranging 
from less than %s5 to 10 hp, the de 
Servodise gear motors, PWM servo 
amplifiers, and the Synchrostep 
step motors and chopper drives. In 
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addition, it highlights a series of 
optical encoders. 
PMI Motion Technologies, 49 
Mall Dr, Commack, NY 11725. 
Circle No 648 


Data on a disk 
aids in product selection 


The MOSpower Computer Data 
Book resides on a 5'%-in. disk and 
runs on an IBM PC or compatible. 
The program searches for and dis- 
plays device options either from 
specific part-number input or from 
device parameters defined by the 
user. The data book also includes an 
automatic power-MOSFET cross- 
reference for selecting alternate 
components according to other man- 
ufacturers’ part numbers. 
Siliconix Inc, 2201 Laurelwood 
Rd, Santa Clara, CA 95054. 
Circle No 650 


Pamphlet addresses 
terrestrial interference 


This pamphlet describes the manu- 
facturer’s filters, which suppress 
terrestrial interference in more 
than 400 satellite receivers. The 
brochure concentrates on three fil- 
ter lines that are used to solve most 
T1 problems, and it contains a list of 
receivers and filters compatible 
with the lines. In addition, it con- 
tains a TVRO-interference analysis 
form, which you can fill out and send 
in for a specific filter reeommenda- 
tion if a particular receiver isn’t 
listed. Finally, the pamphlet in- 
cludes information on how to identi- 

fy interference. 
Microwave Filter Co Inc, 6743 
Kinne St, East Syracuse, NY 13057. 
Circle No 651 


Publication describes 

power tubes and cavities 
Power Tubes, a 52-pg product guide, 
gives technical data on the manufac- 
turer’s line of tubes and associated 
components. The guide features 
separate sections for broadcast, 
communications, and special-pur- 
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miucrocircuits. 

We offer twenty years experience in 
thick and thin film hybrid design and man- 
ufacturing to the highest military reliability 
levels. When you design in Beckman 
Industrial Corp., you get the responsive- 
ness and quality that's made us an impor- 
tant element in a wide variety of highly 
Successful programs such as Standard 
Missile |], Captor, Stinger, Harpoon and 

For applications 
assistance or our 
Microelectronics 
Capability bro- 
chure, call 
(714) 447-2333. 


Fax 714-447-2400. 


Berkman [nduetrizai”™ 


4141 Palm St.. Fullerton, CA 92635 
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Bl means standard 
trimmers made 


special for you. 


We offer a broad line of standard rectan- 
gular and square multiturn, single turn, and 
Surface mount trimmers. But we feature 
something more—a special knack for 
solving your applications problems through 
modified components and packaging, 
including tape and reel, tube and ammo 
pack. When you design in Beckman Indus- 
trial Corp. products, you not only get 45 
years of quality leadership, you 
get custom attention to your 

» needs as well. And you 

dont have to ask for it: 

its standard. 
For applications 

assistance or the 
BI Resistive Products 
Short Form Catalog, 
call (714) 447-2700. 
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PACKAGE DESIGN ENGINEERS: 


You cant do it alone 


Producing high quality electronic products is a team effort. 
An important synergy of effort by specialists in circuit design 
systems packaging, p.c. fabrication, assembly, and testing. 
To stay competitive, you have to keep up with changes in 
your discipline and stay current with new advances in the total 
design and manufacturing process. You can’t do it alone. 


NEPCON West ‘87 is there. 


Come to the premier conference and exhibition that 


focuses on the synergy among engineering disciplines. 


At NEPCON West ’87 you’ll find over 1,000 companies 


demonstrating the latest materials, components, devices, 


equipment, technologies, and techniques to help you 
do a better job. 


Learn how to improve quality, cut costs, and explore key 
industry developments at the NEPCON Conference Program 
where over 140 engineering specialists share their knowl- 


edge and experience with you. 


Plan now to attend. 


Free Admission to the exhibits when you complete and return 


the Advance Registration Form below. 


NATIONAL ELECTRONIC PACKAG/NG AND PRODUCTION CONFERENCE 


| _N | ——/ » | py , | V | 


Wie f~” Ga GG 
WEST '87 


February 24-26, 1987 Anaheim Convention Center Anaheim, Calitornia 
Cut out and mail to: Cahners Exposition Group, Cahners Plaza, 1350 East Touhy Avenue, P.O. Box 5060, Des Plaines, IL 60017-9990 


“] 
| 
| 
i 
i 
i 
i 
i 
: 
i 
: 
: 
i 
| 
. 
: 
i 
i 
L 
. 
: 
| 
| 
i 
i 
l 
f 
i 
i 
A 
i 
: 
: 
i 
i 
: 
i 
: 
i 
| 
cE 
: 
U 

wu 


ADVANCE REGISTRATION FORM e NEPCON WEST ’87 MAILING DEADLINE: January 30, 1987. After January 30, 1987, do not mail. For 


MR DR 


PLEASE PRINT IN BLACK INK MRS MS 


FIRST NAME M.I. LAST NAME 


porate Pt OP ed td |) a 


JOB TITLE 


COMPANY NAME 


0 CS ME Fe a 


DIVISION 


MAILING ADDRESS DEPT. OR M.S. 
CITY STATE ZIP CODE 


EON SE rm VW eA Pe! oe 


COUNTRY 


TELEPHONE TELEX 


free admission to exhibits only, bring completed form to a badge typist at the 
NEPCON registration center. 
(No one under 18 will be admitted) 


Job Category (Check only one) 

A OU Circuit/System Packaging D UC) Quality Control, Test & GO 

B C Circuit/System Design Inspection HO 

C OC Production/Manufacturing E () Purchasing EZ] 
F CL) Corporate Management 


Business Category (Check only one) 


A ©) Computers, Peripheral E CJ Medical Electronics | (J Consumer Electronic 
Equipment F () Aircraft, Missiles, Space, Products 
B CU Office or Business Military J ©) Automotive Electronics 
Machine G C Test and Measurement or Appliances 
C (J Communications, Equipment, Inst. K C) Independent Research, 
Systems/Equipment H CJ Electronic Components Test, Design 
D () Industrial Electronic and Sub-Assemblies L C) Contract Manufacturing 
Control Systems/Equipment MUS OMnet 5s eae 
Number of Employees in Your Company (Check only one) 
AO 1-99 B CF 100-499 C © 500-999 D © 1000+ E 0 3000+ 
m interested in the following product categories. (Check all that apply) 
1 C PC Design 03 CO Circuit Assembly 05 CJ Inspection and Test 
2 CL PC Board Fabrication 04 CL) Circuit Packaging 


C] Please send more information and registration materials for thé Conference Program 
CJ Please send hotel information. 


l 

0 

0 

A LC) Please register me for exhibits only. Free admission with this form. Save $15.00. 
B 

C 

D LJ My company is interested in exhibiting at future events. 
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LITERATURE 


pose types as well as a section on 
tube characteristics. The broadcast 
section includes a quick-reference 
guide for selecting tubes and cavi- 
ties for various AM, FM, and TV 
applications. Other selection guides 
cover other types of tubes. 

RCA, New Products Div, Tube 
Operations Marketing, New Hol- 
land Ave, Lancaster, PA 17604. 

Circle No 652 


Catalog summarizes 
1986 offerings 


This 12-pg 1986 product summary 
covers the company’s data-conver- 
sion and fiber-optic data-link offer- 
ings, including such products as V/F 
and F/V converters, A/D and D/A 
converters, S/H amplifiers, and 
FET op amps. The short-form for- 
mat helps you choose the appropri- 
ate product: It contains selection 
guides and tables of key specifica- 
tions. In addition to products, the 
catalog describes the vendor’s cus- 
tom hybrid-design and manufactur- 
ing capabilities in thick- and thin- 
film, military- and power-hybrid 
technologies. 
Dymec Inc, 8 Lowell Ave, Win- 
chester, MA 01890. 
Circle No 653 


Catalog describes 
communications amplifiers 


This 12-pg catalog describes the 
manufacturer’s line of RF, IF, and 
mixer amplifiers. In addition to a 
mature series of standard fixed- and 
variable-gain RF and mixer amplifi- 
ers, the catalog includes a range of 
new products; for example, a series 
of fixed-gain, high-power RF ampli- 
fiers and voltage-controlled, varia- 
ble-gain RF amplifiers. Also in- 
cluded in the new series are a line of 
IF preamplifiers, buffer amplifiers, 
and limiting amplifiers, as well as 
video amplifiers having frequency 
response from de to 40 MHz. The 
RF amplifiers described in the cata- 
log cover the frequency range from 
100 kHz to 400 MHz. Typical curves 
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4! means standard - 


networks made 
special for you. 


We offer a broad line of RESNET® dual 
in-line thick and thin film, and single in-line 
thick film resistor networks. But we feature 
something more—a custom capability for 
Special resistance values, combinations 
and packages to meet your requirements. 
When you design in Beckman Industrial 
Corp. products, you not only get 45 years 
of quality leadership, you get custom 
attention to your needs as well. And you 
dont nave to ask for it: it's standard. 


For applications 
assistance or the 
BI Resistive Products 
Short Form Catalog, 
call (714) 447-2700. 


Beckman [nmduestrizai" 


4141 Palm St., Fullerton, CA 92635 
CIRCLE NO 183 


&! means standard 
pots/dials made 
special for you. 


We offer a broad line of standard 
HELIPOT® single as well as 10-turn pots, and 
analog as well as digital turns-counting dials. 
But we feature something more—a special 
design expertise that gets to the heart of your 
unique requirements, including servo sub- 
systems, precision electro-mechanical 
assemblies and other highly specialized 
applications. When you design in Beckman 
Industrial Corp. products, you not only get 
45 years of quality leadership, you get 
custom attention to your needs as well. And 
you dont have to ask for it: it’s standard. 

x For applications assistance 
or the BI Resistive 
Products Short 

Form Catalog, 
call (714) 447-2700. 
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4141 Palm St., Fullerton, CA 92635 
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SIVIG/SLOd SUO 


ULTRA-MINIATURE 
transformers, 
inductors | 


Actual 


PICO TRANSFORMERS 

2500 Standard Models 

Audio Transformers ranging in size from 
Ya" X Va" to 3%" X 13/16”. 20 Hz to 250 
KHz. Up to 3 Watts. 

Pulse Transformers .05uSEC to 100 
SEC miniaturized consiruction. 
Ultra-miniature DC-DC Converter 
Transformers. 40 Watts. 

Miniaturized Switchmode Inverter 
Transformers. 60 Watts. 

400 Hz Power Transformers. Primary 
voltages of 115V or 26V. Plug-in 
construction. Ultra-miniature size. 
Microphone/Transducer Audio Input. 
MIL-STD-1553 Interface Multiplex Data 
BUS Pulse Transformers 


PICO INDUCTORS 

Miniaturized Power Inductors. 

EMI Common Mode Suppression. 
Ultra-miniature and miniature High “Q”. 


PICO DC-DC CONVERTERS 
319 Standard Models 

Single and Dual Output 
Ultra-miniaturized Encapsulated 
Package (.3” ht.) 

1 to 12 Watts Output Power 

Input Voltages of 5, 12, 24, 28, 48 VDC 
No Heat Sink Required 

39 New Regulated Models 

48 New Models 28 Voit Inputs /Outputs 
New Wide Input Range Models 
Regulated Outputs up to 12 Watts 

16 New High Voltage Models 100-250 
Expanded Operating Temperature 
Range Available (—55°C to +85°C) 
Optional Environmental Screening per 
MIL-STD-883 


Delivery— 
stock to 
one week 


PICO 


Electronics, Inc. 


453 N. MacQuesten Pkwy. Mt. Vernon, N.Y. 10552 


Call Toll Free 800-431-1064 


IN NEW YORK CALL 914-699-5514 


CIRCLE NO 185 
288 


LITERATURE 


show the amplifiers’ frequency re- 
sponse, 1-dB compression charac- 
teristics, VSWR, and return loss. 
TIW Systems Inc, 1284 Geneva 
Dr, Sunnyvale, CA 94089. 
Circle No 658 


All about thermometers 


The ABC’s of Thermometers, a 
16-pg brochure, explains the theory 
behind thermometers, focusing on 
how thermocouples work, how you 
can use them, and how to reduce 
temperature-measurement error. It 
also contains a section on refrigera- 
tor work and the types of tempera- 
ture measurements that can pin- 
point potential trouble spots. A 
glossary and a thermocouple selec- 
tion guide aids in choosing the right 
tool for a particular application. In 
addition, the brochure lists the com- 
pany’s temperature-measurement 
products, including digital ther- 
mometers, a thermocouple adapter 
for digital multimeters (DMMs), and 
a semiconductor probe for use with 
DMMs. 
John Fluke Mfg Co, Box C9090, 
Everett, WA 98206. 
Circle No 655 


Technical paper lists 
accelerometer attributes 


Chalk Talk, a 4-pg technical bulle- 
tin, describes the principal perfor- 
mance characteristics of linear servo 
accelerometers. The paper is writ- 
ten to aid the design engineer in 
evaluating accelerometer perfor- 
mance as it relates to overall system 
accuracy. Examples of the bulletin’s 
subjects of analysis are bias, scale 
factor, linearity, hysteresis, fre- 
quency response, and phase shift. A 
working example illustrates the op- 
timum way to combine certain toler- 
ances and performance errors to ob- 
tain the best possible performance 
in a given application. The bulletin 
presents a model equation that re- 
lates the output of an accelerometer 
to the components of acceleration 
applied parallel to and normal to the 


accelerometer’s input reference 
axis. 

Systron Donner, Inertial Div, 
2700 Systron Dr, Concord, CA 
94518. 

Circle No 659 


Booklet presents 
fundamentals of displays 


A 12-pg booklet, Selecting the Right 
Display, covers such display techno- 
logies as raised cathode, screened 
image, and vacuum fluorescent. 
Separate sections review applica- 
tions, character formats, brightness 
measurements, character height vs 
viewing distance, color, active and 
passive technologies, data interface 
and format, viewing angle, configu- 
rations, customization, and compo- 

nents vs subsystems. 
Babcock Display Products Inc, 
1051 S East St, Anaheim, CA 92805. 
Circle No 656 


Transducer line covered 


This full-color catalog provides 
prices and specs for the manufactur- 
er’s line of pressure transducers, 
load cells, accelerometers, displace- 
ment transducers, and associated 
instrumentation. For each product 
line, the catalog describes a variety 
of models, including those that spec 
high precision, miniature size, low 
cost, high- or low-temperature capa- 
bilities, submersibility, and high ca- 
pacity. All devices’ specs include 
working range, accuracy, dimen- 
sions, and prices. The transducers 
cover pressure ranges from vacuum 
to 200,000 psi, load ranges from 50g 
to 3,000,000 lbs, linear displacement 
from 0.01 to 18 in., and useful accel- 
erometer frequencies from 0 to 2000 
Hz. The transducers are suitable for 
industrial and lab applications. 
Sensotec Inc, 1200 Chesapeake 
Ave, Columbus, OH 43212. 
Circle No 660 
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The Power Technology Group of Inland 
Motor continues to advance the technology 
in high density Military power conversion. 


We have improved our benchmark 1 MHz, zero current 
switching forward converters for even more demanding 
applications. We call our new line the RC/RB series of 
converters and power boosters. This new line now offers 
as standard features: 


¢ All hermetically sealed semiconductors 

¢ 28 VDC input per MIL-STD-704D & 
MIL-STD-1275A 

¢ 270 VDC input per MIL-STD-704D 

¢ Vacuum molded case for higher stress levels of 
MIL-E-5400, MIL-S-901, MIL-STD-202 & 
MIL-STD-810 

¢ Improved thermal characteristics for — 55°C to 
+ 85°C operation 

¢ Environmental Stress Screening including power 
ageing the thermal cycling 


Have we had to sacrifice size to achieve these improve- 
ments? Not at all. In fact we have actually reduced the 
module envelope. Now a full 100W of regulated and 
isolated DC power is available in only 4 in.° (4.6”L x 2.0"W 
X 0.485”H). Join the growing list of users who have given 
their military systems the competitive advantage of 
Inland’s 1 MHz power technology. Find out what Inland 
can do for you by calling (602) 459-1150. 
EDN December 11, 1986 


Tt/! Power Technology Group 
) Inland Motor 
A Division of Kollmorgen Corp. 


4020 E. Inland Road, Sierra Vista, AZ 85635 
Phone: 602-459-1150 @ TWX: 910-973-9869 
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iJesign Computation’s integrated 
CAE/CAD design tools provide an 
end-to-end solution for PCB design. 
The DRAFTSMAN-EE graphics editor 
is a full-function schematic capture 
and printed circuit board layout editor. 
DC/CHECK- offers valuable printed 
circuit board design tools. And 
DC/AUTOROUTER II is a complete, 
high-end autorouter at an unbelievable 
price. IBM and AT&T PC compatible, 
this impressive package couples low- 
cost with high performance, explaining 
why more and more users are choosing 
Design Computation. In addition toa 
long list of advanced features, this 
software is unconditionally guaranteed 
with a 60-day money-back guarantee. 


DRAFTSMAN-EE 2.0 offers the power 
and capabilities you would expect in 
$4000 schematic capture software, plus 
some: features like unlimited zoom, 
nested symbols, orthogonal and 
diagonal rubber-banding, easy 
manipulation of any screen region— 
not just rectangular regions, open 
architecture, and virtually no limits 
on drawing size or complexity. 
DRAFTSMAN-EE 2.0 comes complete 
with a symbol library and parts list 
and bill of materials report generators. 


With Version 2.0, DRAFTSMAN-EE 
boasts outstanding rubber-banding 
performance, high-speed drawing, 
and totally new capabilities such as 


The complete 
personal CAD 


software line 
from Design 
Computation 


rotate and flip of the complete drawing, 
incremental jump, and split wire/route. 
DRAFTSMAN-EE 2.0 is powerful, flexible 
and fast! DRAFTSMAN-EE—only $749.00. 


DC/CHECK + manual routing option 
provides sophisticated checking for 
fast, accurate PCB design. It is an 
ideal, economical package for analog 
designers and other users who want 
total control of the routing process. 


DC/CHECK-+ includes automatic net- 
list and rat’s nest creation, PCB-to- 
schematic netlist comparison, and 
design rule checking, allowing veri- 
fication and refinement of both com- 
ponent placement and routing. Along 
with art master files for trace and 
common plane layers, DC/CHECK+ 
produces drill hole, silk screen and 
solder mask art master files. 

Increase your manual routing pro- 
ductivity with DRAFTSMAN-EE and 
the DC/CHECK+ manual routing 
option. DC/CHECK+—only $398.00. 


CIRCLE NO 186 


DC/AUTOROUTER II is a high-end, 
PC-based autorouter that is winning 
benchmark after benchmark. With its 
low-cost, true diagonal autorouting, 
high completion rates, and professional 
results, DC/AUTOROUTER II is the 
package you'll want at your workstation. 

DC/AUTOROUTER II uses fine grid, 
1 mil placement and routing. It 
handles boards as large as 32’’x 32”, 
with 400 IC's per board, two to 16 
trace layers, and up to 20 common 
plane layers. Exclusion areas and 
irregularly-shaped boards are no problem. 
You can even interrupt and restart 
DC/AUTOROUTER II with no loss of 
work. 

Other features include variable trace, 
pad, and through-hole sizes, multi- 
pass routing, automatic removal of 
unnecessary bends and through-holes 
and much more. Choose a winner: 
DC/AUTOROUTER II—only $2,450.00 


MBDESIGN 
@ COMPUTATION 


Design Computation, Inc. 

Ten Frederick Avenue 

Neptune, NJ 07753 

Call today for more info: (201) 922-4111 
TWX: 510-601-8352 
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Manual helps in 
surface-mount design 


This design manual takes you step 
by step through the process of sur- 
face-mount-technology (SMT) de- 
sign. A condensed guide, it covers 
such topics as product selection and 
analysis, trends in SMT packaging 
and design, types of SMT assem- 
blies, substrates, and thermal ef- 
fects. One chapter addresses SMT 
package specifications and discusses 
standards. The book also discusses 
how to generate designs both manu- 
ally and with a CAD system. Final- 
ly, it includes a set of design rules 
and a set of instructions for design- 
ing a practice SMT board. $350. 
Surface Mount Technology 
Plus, 1786 Technology Dr, San 
Jose, CA 95110. 
INQUIRE DIRECT 


Book categorizes ASICs 


Semicustom Databook For CMOS 
Gate Arrays and Standard Cells, a 
220-pg publication, catalogs the 
macrocell libraries available for de- 
signing IGC20000 Series gate ar- 
rays and ISC20000 Series standard 
cells. Divided into seven sections, 
the book provides an overview of the 
manufacturer’s ASICs (application- 
specific integrated circuits), includ- 
ing such data as characteristics, de- 
scriptions of workstation support 
and the company’s CAD system, and 
a process summary for converting 
gate arrays to standard cells. In 
addition, it describes all internal 
macrocells, I/O macrocells, Flexi- 
cells, and ISC20000 megacells in the 
series’ libraries (including RAM, 
ROM, and GE2900 Series micro- 

processor functions). 
GE Semiconductor, 318 First St, 

Liverpool, NY 13088. 
Circle No 556 


Brochure for designing ICs 

This brochure explains how to use 
the company’s 2-~m design kit to 
perform schematic capture, logic 
simulation, test-vector generation, 
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and timing simulation on Mentor 
Graphics’ Idea Series CAE work- 
stations. The 4-pg booklet high- 
lights the kit’s symbol libraries and 
logic models for the design of 2-~m 
gate arrays and standard cells; it 
also details the Idea network editor, 
remote simulator software, and doc- 
ument-preparation system. 
GE Semiconductor, 318 First St, 
Liverpool, NY 13088. 
Circle No 555 


Disk explains pc-board CAD 


This combination demonstration 
disk/synchronized audio cassette al- 
lows you to preview the vendor’s 
Quik Circuit pc-board layout system 
before deciding whether you should 
buy it. The program runs for 35 
minutes, but you can stop it at any 
time to put the software through its 
paces on your own. The disk—as 
well as the actual pc-board layout 
software—runs on a Macintosh 
(with at least 128k bytes), XL, Lisa 
(with Maeworks), or Macintosh 
Plus. $15; pe-board layout software, 
$695. 

Bishop Graphics CAD System 
Corp, 5388 Sterling Center Dr, 
Westlake Village, CA 91359. 

INQUIRE DIRECT 


Public-domain programs 
for RF filters and networks 


This 4-pg catalog lists public-domain 
programs (written mostly in Basic) 
for the design of filters, networks, 
microstrip lines, parabolic anten- 
nas, and other RF devices. The 
booklet includes a form that you can 
use to order the programs, which 


the organization supplies on four 
54%4-in. floppy disks in 360k-byte, 
PC-DOS/MS-DOS format. Many of 
the programs described in the cata- 
log are accompanied by the text of 
the published articles in which the 
programs appeared. 

EE Public Domain Library, 36 
Irene Lane E, Plainview, NY 
11803. 

INQUIRE DIRECT 


Guide to analog design 


This 17-page brochure gives de- 
tailed information on analog semi- 
custom circuit design with the ven- 
dor’s Monochip arrays. It includes 
step-by-step descriptions of the de- 
sign and integration procedures, 
available components and their key 
parameters, and CAD tools that you 
can use for circuit analysis. The bro- 
chure also describes the available 
types of packaging, the vendor’s 
production and test facilities, and 
quality-assurance procedures. A 
question-and-answer section pro- 
vides information on cost, delivery 
times, second sources, secrecy, and 
warranties. 
Ferranti Interdesign, 1500 Green 
Hills Rd, Scotts Valley, CA 95066. 
Circle No 558 


Tutorial helps you 

use AutoCAD effectively 

The AutoCAD Productivity Book, 
which is written by experienced 
users, shows you how to use the full 
power of the program. Section 1 
includes seven chapters that teach 
you how to create your own menus, 
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*Suggested U.S. list price. 
__ HP Vectra PC is a trademark of Hewlett-Packard. IBM PC is a registered trademark of International Business Machines. VersaCAD is a registered trademark of T & W systems. AutoCAD is a registered trademark of AutoDesk, Inc. © 186 Hewlett-Packard Co. PG6O4EMY 
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fine-tune your system, create and 
edit macros, and automate your 
drawings. A special chapter in this 
tutorial section instructs you in 
using DOS features to manage your 
AutoCAD sessions and files effec- 
tively. The second section is a li- 
brary of 70 AutoCAD macros and 


Lisp routines that you can enter into 
your computer to automate zoom, 
pan, and layer commands; hatching 
and symbol insertion; and common- 
ly used shapes. $39.95. 

Ventana Press, Box 11004, Pied- 
mont, CA 94611. 


Circle No 559 


Handbook of worst-case 
circuit analysis 


This 3-volume handbook introduces 
the topic of worst-case circuit analy- 
sis (WCA) and shows how to meet 
the requirements of MIL-STD- 
785B. Volume 1 explains the funda- 
mental concepts of WCA and takes 
you step by step through the con- 
struction of a well-organized, cost- 
effective WCA report. Volume 2 de- 
scribes the operating principles, 
sources of error, and critical param- 
eters for major classes of circuits. 
Volume 3 shows you how to develop 
worst-case envelopes for electronic 


components in a variety of environ- 
ments. The volume includes worst- 
case data sheets for popular elec- 
tronic parts, covering temperature 
ranges of —20 to +80°C, 10-year 


life, and nonradiation environ- 
ments. $395. 

Design and Evaluation Inc, 1000 
White Horse Rd, Voorhees, NJ 
08043. 
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LITERATURE: COMPUTERS & PERIPHERALS 


Electronic/pneumatic 
interfacing systems 


Electronic/pneumatic interfacing 
systems is a 16-pg catalog that in- 
cludes descriptions of more than 50 
standard, user-friendly modules. 
Using the company’s programming 
and prompting software, these mod- 
ules guide you through the control 
process. The catalog provides a dia- 
gram of a typical control system and 
presents the features and specifica- 
tions of the various system modules; 
the publication also contains a list of 
components and accessories. 
Robitech Inc, 10 Upton Drive, 
Wilmington, MA 01887. 
Circle No 714 


Handbook catalogs 
interfaces for PCs 


This handbook describes the compa- 
ny’s plug-in boards for data-acquisi- 
tion and industrial-control inter- 
faces in personal computers, as well 
as communications interfaces for the 
IBM PC, PC/XT, PC/AT, and com- 
patibles. It also features digital 
panel meters and printers. The 
130-pg book provides technical spec- 
ifications and pricing information, 
along with application and product- 

configuration guides. 
Metrabyte Corp, 440 Myles 
Standish Blvd, Taunton, MA 02780. 
Circle No 715 


App note covers 

fiber-optic product testing 
Testing the IBM Fiber Optic Sys- 
tems Using a Fotec Test Kit is a 4-pg 
application note that covers the test- 
ing and troubleshooting of fiber-op- 
tic systems using the company’s 
3044 channel extender and 8219 to- 
ken-ring LAN repeater. The publi- 
cation presents step-by-step proce- 
dures for testing all system 
components and troubleshooting in- 
stalled systems. It also discusses 
the possibilities of using network 
systems on fiber-optic networks 
that differ from IBM’s specifica- 
tions. Four figures supplement the 


294 


text. The application note also lists 
other reference aids on fiber-optic 
testing available from the manufac- 
turer. 
Fotec Inc, Box 246, Boston, MA 
02129. 
Circle No 718 


Guide details products 
compatible with STE Bus 


The third edition of The STEbus 
Product Guide details over 600 
products for the 8-bit STE Bus com- 
puter system. Compiled and issued 
on behalf of the STE Bus Manufac- 
turers’ and Users’ Group, the 60-pg 
guide includes products from 31 
manufacturers and lists STE Bus 
product suppliers worldwide. In ad- 
dition to the more familiar computer 
boards, the guide details DSP, mo- 
tor-control, graphics, and instru- 
mentation boards. It also provides a 
list of system houses that adapt 
STE Bus systems to customer re- 
quirements. 

STE Bus Manufacturers’ and 
Users’ Group, c/o 7 Horseshoe 
Park, Pangbourne, Berkshire RG8 
7JW, UK. 

Circle No 722 


LAN books catalogued 


This catalog describes 35 books that 
focus on local-area networks and 
data communications. The 16-pg 
pamphlet provides descriptions of 
books from 15 publishers; for each 
book, it includes the number of 
pages, table of contents, price, and 
year of publication. If you fill out the 
enclosed postcard, you can receive a 


free LAN glossary by requesting 
that your name be put on the catalog 
publisher’s mailing list. 
Telecom Library Inc, 12 W 21st 
St, New York, NY 10010. 
Circle No 717 


Guide explains 
control/display units 


This 8-pg brochure discusses what 
to look for when selecting a CDU 
(control/display unit)—a combina- 
tion keypad for operator input and 
display for system output. The 
guide covers the manufacturer’s 
standard line of CDU models, spe- 
cial circuitry, and custom design 
and manufacturing. 
Termiflex Corp, 316 Daniel Web- 
ster Hwy, Merrimack NH 03054. 
Circle No 716 


Designer’s guide to PC bus 


This 144-pg manual is a designer’s 
guide to the PC bus. It defines 
PC-bus hardware specifications and 
the BIOS calls required to write 
software for the bus; it also defines 
pin assignments, signal timing, 
memory and I/O address maps, elec- 
trical requirements, and BIOS in- 
terrupt vectors. The directory cov- 
ers the company’s PC and PC/AT 
bus products, including brief prod- 
uct overviews, technical informa- 
tion, photos, and diagrams. 
Faraday Electronics, 749 N 
Mary Ave, Sunnyvale, CA 94086. 
Circle No 720 


Catalog details 
VME Bus product line 


This 21-page catalog details a range 
of VME Bus-compatible products, 
including CPU, memory, mass-stor- 
age-interface, communications, in- 
dustrial-I/O, and graphics boards, 
plus available software. It also out- 
lines a range of special-purpose 
boards based on the company’s 
Flexipm board—a 68000/68010 yP- 
based VME Bus board with half of 
the double Eurocard configured to 
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From a world leader in VF technology... 


VF DOT MODULES WITH 


STATE-OF-THE-ART INTELLIGENCE 
BY FUTABA 


With Futaba’s new intelligent VF module system, our design and manufacturing capability, 
of display and module package alike, translates into cost-efficient benefits for you: 


®@ Time-Proven Display 
and Circuit Assembly 
Experience—Since we 
manufacture both the dis- 
play and the module, our 
experience in circuit design, 
software, board assembly 
and packaging enables us to 
back our products with in- 
depth, knowledgeable 
service. 


@ Competitive Pricing— 
At Futaba, turnkey design 
and production of our VF 
modules eliminate a second 
manufacturer's cost to you. 
Futaba display modules are 
very price-competitive, as a 
result, making them more 
feasible for many applica- 
tions which were not pre- 
viously cost-effective. 
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aging—Surface-mounted 
components, coupled with 
proven Futaba assembly 
know-how, result in a very 
space-efficient unit for your 
design. 


@ Space-Efficient Pack- 
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@ Easy User Interfacing 
—DOnly a5 VDC power sup- 
ply is required for these 
products. Users will also 
appreciate having both 
parallel and serial data input 
ports already on-board. 


@ Long Unit Life with 
High Reliability—Fewer 
components on-board and 
surface-mounting decrease 
the service requirements for 
Futaba modules, while in- 
creasing unit life with high 
performance reliability. 


PLUS...you get the inherent 
benefits of vacuum fluores- 
cent technology. ..high 
brightness, high contrast, 
superior readability and 
excellent viewing angle. 


Standard Modules Available: Sizes (Lines x Characters) Character Size Module Dimensions 
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M20SD01CA 
M20SD42CA 


1x20 
1x20 
Ma M40sp02CA 1x40 
= M40SD42CA 1x40 
2x20 


.20” 
344" 


.20” 
344" 


.20” 


.20” 


6.3” x1.97" x.75” 
7.1” x2.16” x .88” 


9.45”x 2.16” x .88” 
9.45”x 2.16” x .88” 


6.7” x2.56” x .90” 


10.43”x 2.56” x .90” 


For state-of-the-art display modules, industry knows only one name, 
Futaba Corporation of America. 


Please contact Futaba directly at 312-884-1444 
or your local Futaba representative: 
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FUTABA 


Corporation of America 
Electronic Components Division 


Futaba Corporation # 711 East State Parkway ® Schaumburg, IL 60195 


Phone: 312-884-1444 = Telex: 23-206833 # Fax: 312-884-1635 295 


LITERATURE 


accept a customizing module. Other 
products include image-processing 
subsystems and development sys- 
tems; an EPROM programmer, 
Camac interface, mother board, and 
prototyping boards; and VME Bus 
racks and chassis. 

Data Sud Systemes sa, Box 1067, 
rue de la Croix-Verte, 34007 Mont- 
pellier Cedex, France. 

Circle No 724 


Brochure features 
analog, digital I/O boards 


This brochure describes VME Bus 
and Multibus I/O boards suited to 
harsh factory environments. De- 
signed to assist systems engineers 
who are considering open-bus archi- 
tectures for factory automation or 
industrial measurement and con- 
trol, the booklet details methods of 
interfacing analog and digital I/O 
signals to the bus and outlines the 
boards’ features, including Accum- 


ux isolation technology, onboard 
signal conditioning, and onboard in- 
telligence with 14-bit resolution. 
Analogic Corp, Industrial Tech- 
nology Group, 14 Electronics Ave, 
Danvers, MA 01923. 
Circle No 721 


Handbook on VME Bus- 
compatible boards 


This 64-pg, pocket-sized handbook 
details a range of VME Bus-compat- 
ible computer boards. It contains 
sections on CPU, memory, system- 
controller, industrial-I/O, intelli- 
gent-peripheral-controller, commu- 
nications, and graphics boards. The 
handbook also describes fully inte- 
grated open-system units, soft- 
ware, and miscellaneous hardware. 
Other features include comparison 
tables that help you select boards 
and quality assurance information 
on the products. £2.50. 

Thomson Semiconducteurs, 45 


Ave de |’EKurope, 78140 Velizy, 
France. 
INQUIRE DIRECT 


Brochure depicts 

fiber-optic kit 

This 4-pg, 4-color brochure de- 
scribes a fiber-optic, RS-232C 
modem hardware kit. The kit con- 
sists of two asynchronous modems 
and power sources, plus 100 ft of 
twin fiber-optic cable with assem- 
bled connectors. The brochure 
shows you how to install the device, 
and it also provides specifications 
and a parts list. 

Augat Fiberoptics, 710 Narra- 
gansett Park Dr, Pawtucket, RI 
02861. 

Circle No 719 


You Don’t Need a Thousand Words 
When You Have a Picture Like This! 


— The image quality 
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demonstrated here is re- 
quired by your customers . . . 
and will be appreciated! They 
expect THE BEST from original 
equipment manufacturers. 
You can provide it! While 
other video monitor venders 
claim, '‘about 100 + MHZ" 
video bandwidth, * Video 
Monitors, Inc. provides it! 
While other vendors claim, 
“full gray-scale color capabili- 
ty,’’ VMI delivers it! 


And if your customers or 
you need semi-custom or 
custom designs, VMI can pro- 
vide this service. These are 
just a few of the reasons why 
Video Monitors, Inc. should be 
your supplier of very high 
resolution monitors. 


Large Image Area 


Er gonomic De gn 


3933 North White Avenue 
Eau Claire, Wisconsin 54703 
(715) 834-7785 


Unretouched photograph 
*3.5 NS max. rise & fall time measured at CRT cathode. 


State-of-the-Art Technology 
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LITERATURE: INSTRUMENTS 


Brochure describes 
ISDN testing 


This 8-pg brochure describes test 
techniques for semiconductors and 
line cards slated for the Integrated 
Services Digital Network (ISDN). 
The document details tests that 
allow you to make measurements by 
using high frequencies and simulat- 
ing effects of the telephone line on 
encoded signals. Other tests include 
precisely simulating corrupted en- 
coded waveforms and making meas- 
urements such as impedance and 
longitudinal balance measurements. 
LTX Corp, LTX Park at Universi- 

ty Ave, Westwood, MA 02090. 
Circle No 678 


Catalog lists 
precision references 


This catalog of 38 different high- 
accuracy voltage references covers 
single- and dual-output 5 and 10V 
references available in commercial, 
military, and extended temperature 
ranges (—55 to +200°C). The cata- 
log also provides a selection guide 
and a cross reference. 
Thaler Corp, 10940 N Stallard PI, 
Tucson, AZ 85704. 
Circle No 679 


Article details 
fiber-optic errors 


When Errors Occur in Digital 
Lightwave Systems, a 4-pg reprint 
of a technical article, discusses dig- 
ital signaling and how errors occur. 
It also describes measurement tech- 
niques used to uncover the error- 
producing devices. The article pro- 
vides background information on 
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types of errors and details on the 
CCITT (International Consultative 
Committee for Telephony and Te- 
legraphy) G.821  performance- 
analysis technique. 
Intelco Corp, 8 Craig Rd, Acton, 
MA 01720. 
Circle No 680 


Brochure describes 
VLSI environment 


This 12-pg brochure details the com- 
pany’s implementation of a design- 
and test-automation environment 
for VLSI devices and circuits. It 
describes software tools that run on 
various computers linked by Ether- 
net. 
Teradyne Inc, 321 Harrison Ave, 
Boston, MA 02118. 
Circle No 681 


Brochures cover 
switching systems 


A pair of brochures, Leadership in 
Switching Systems and Confidence 
At the Heart of Your System, cover 
modular, analog switching systems 
that handle a de to 26.5-GHz fre- 
quency range. Each brochure con- 
sists of a 6-pg folder with individual 
data sheets on each of the modules 

and includes full specifications. 
Racal-Dana Instruments Inc, 

Box C-19541, Irvine, CA 927138. 
Circle No 682 


Synthesized source 
covered in foldout booklet 


The simpler, The better, an 8-pg, 
4-color brochure, describes a syn- 
thesized signal generator, which 
covers a frequency range of 400 kHz 
to 1.1 GHz. The brochure explains 
the source’s user-friendly construc- 
tion and has a full-sized photograph 
of the instrument with callouts that 
explain essential controls and dis- 
plays. 
Wavetek, Box 190, Beech Grove, 
IN 46107. 
Circle No 683 


AMERICAS BEST 


PROGRAMMERS 


Z-1000B UNIVERSAL 
PROGRAMMER 


Over 600 PLDs, EPROMs, EEPROMs, 
Bipolar PROMs and INTEL MCUs. 


Separate D/A channels for each pin. 
Upgradeable PROM based software. 
Stand alone or PC/XT/AT operation. 
Two independent RS-232 ports. 

64K or 256K bytes of DATA RAM. 
EXATRON handler interface is standard. 


Z-3000 HIGH VOLUME 
GANG/SET PROGRAMMER 
14000 27256s programmed per day. 


32 EPROMs simultaneously with 1 to 8 
DATA BLOCKS. 


16 Intel or Motorola MCUs ata time. 
64K to 256K bytes of DATA RAM. 


Z-1200B TWELVE SOCKET 


GANG/SET PROGRAMMER 
2716-27512, 1 to 4 DATA BLOCKS. 
64K to 256K bytes of DATA RAM. 
Software personality. No plug-ins. 


Z-2500B IN-CIRCUIT 


MEMORY CARD PROGRAMMER 


Programs up to 32 memory cards with 
EPROMs or microcomputers at a time. 
Two 1.2 Mbyte DSDD floppy disk drives. 
Optional 20 Mbyte hard disk. 

Turnkey systems include programmer, 
terminal, custom interface hardware and 
software. 


Simple menu driven operation. 


ZAP SERIES engineering and field service 
programmers for EPROMs to 27C1024, Intel 
and Motorola microcomputers. 


Z-400 economical bipolar PROM and EPROM 
programmer. 


SUNRISE ELECTRONICS, INC. 
524 South Vermont Avenue 
Glendora, California 91740 

(818) 914-1926 
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LETS YOU RETRIEVE 

DETAILED PRODUCT 

INFORMATION IN AN 
INSTANT! 


EDN and EDN News offer you the fastest sys- 
tem ever to retrieve additional product infor- 
mation from an advertiser. 


It’s called REACT, for Cahners Reader Action 
Service. And it allows you to receive in min- 
utes what used to take weeks. 


All you do is look for the toll-free REACT phone 
number appearing in ads in EDN and EDN 
News. Then call the number from your 
modem-equipped personal computer or 
terminal. 


You'll be shown product descriptions, price 
lists, and technical specifications right on 
your computer screen. Plus you can access 
this data 24 hours a day, seven days a week 
for up to 15 minutes without charge. 


REACT enables you to respond to an advertis- 
ing message after reading it and to receive the 
additional information you want immediately. 


The next time you see an ad that interests you, 
all you have to do is REACT. 
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Reprints of EDN articles are available on a custom prin- 

ting basis at reasonable prices in quantities of 500 or 

more. For an exact quote, contact Joanne R Westphal, 

Cahners Reprint Service, Cahners Plaza, 1350 E Touhy 

aye een 5080, Des Plaines, IL 60018. Phone (312) 
-8800. 
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This advertising is for new and current products. 


Please circle Reader Service number 
for additional information from manufacturers. 


C or AC inputs 
‘With DC or outs, 
ee Model TD time. 
delay relay is available In 


nd 40 amp 
both 2° 320/240 VAC. 


8031 


IBM PC based emulators for the 8031 family. 
EMUL31-PC. 

— IBM PC plug in boards. 

— Commands like ICE-51. 


1986 TEMPERATURE MEASUREMENT 
HANDBOOK AND ENCYCLOPEDIA 


- 64K emulation memory. cross = sistor OMEGA presents the industry with a new product 
: Anand nee a bela ie accurately conte OY tn ad values and reference source! Over 750 full-color pages of 
~ Supports PL/M-51 and C51 : across the hms per second. Write us today top quality products for sensing and control. This 
~ Price: Emulator board $1795 set at 16K 0 fications and prices. complete source, the standard for temperature 
Trace board $1495 for complete SP measurement and control lists all prices and 

CALL OR WRITE NOW FOR FREE DEMO DISK! specifications for every product. New this year is a 
NOHAU Corp. full section devoted completely to relative humidity 

164 Calle Larga Division of Kidde. Inc. measurement. Send for your FREE! copy now. Write 


OMEGA ENGINEERING, INC., Box 4047, Stamford, 
CT 06907 or call 203/359-7874. 
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Los Gatos, CA 95030 
(408) 866-1820 
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KIDDE 


6 Pawcatuck Avenue, P 
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SUPER BARGAIN ! 


GET 4 ASSEMBLERS 
FOR LESS THAN THE 
PRICE OF ONE ! 


With this introductory offer you 
can turn your PC into a complete 
development system. We support 

MS-DOS, and most CP/M formats. 


For only $95 you will get: 
ZB80ASM_ For Z80 microprocessor 
85XASM_=s* For 8080/8085 family 
48XASM_ For 8048/8049 family 
51XASM _ =s For 8051/8031 family 


CT 06379 (203) 599-2075 


, \eM At only $975, no electrical engineer 
for’ can afford to be without this end-to-end 
circuit design, simulation and PCB layout tool. 

You can pay up to 15 times more and still not get all 
the features offered by EE Designer—Schematic 
Capture. . .Circuit Simulation. ..PCB Layout. 

30 day money back guarantee. Full purchase price 
refunded if not completely satisfied. 

becuet we age eres Fe Er Er 
today to order your DP EJ a 
package. Bank cards 1984 Geneva ical 
welcome. Sunnyvale, CA 94089 Stamford, CT 06907 or call 203/359-7874. 
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To advertise in Product Mart, call Joanne Dorian, 212/576-8015 
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NEW! 1986 pH & CONDUCTIVITY 
MEASUREMENT HANDBOOK & ENCYCLOPEDIA 
containing over 100 full-color pages features a com- 

_ plete selection of products for the laboratory, field 

use and process control. Included is a technical 
reference section, field service products, laboratory 
instrumentation, electrodes and accessories, in- 
dustrial control systems, auxilliary equipment, data 
acquisition and humidity measurement equipment. 
For a FREE! copy of your handbook, write OMEGA 
ENGINEERING, INC., One Omega Drive, Box 4047, 


Write today for information! 


LEAR COM COMPANY 
2440 Kipling St. Suite 206 
Lakewood, CO. 80215 


HIGH POWER DC REGULATED 
POWER SUPPLIES 1.5 ana 3kw 


rating. 52 standard models with outputs 
ranging from 12 to 480 Vdc at 3 to 200 
amp. Units are compact and lightweight, 
up to 88% efficient and available in rack- 
mount or OEM module versions. 
Features include low-ripple, high MTBF 
and capability for custom design 
variations. For details, call: DISPLEX, 
INC., 1 Alexander Place, Glen Cove, 
New York 11542 (516) 671-4400. 
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Measure volts, ohms, 
even diodes, anywhere! 
4.5"H x 3”W x 0.5"D, weighs 3 oz. 
e 0.7% basic dc accuracy 
e Up to 500V ac/dc e 2002. — 20 M2. 
To order, send check or money order for 
$35. (CT residents add 712% sales tax.) 
plus $2. for handling and shipping or 
call TOLL FREE: 1-800-221-5749. 
FULL ONE YEAR WARRANTY. 


SIBER HEGNER NORTH AMERICA INC. 
sh 5 Landmark Square, Stamford, CT 06901 
VISA MasterCard 
Eee 
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Telecom ICs 


Covering the full spectrum of your 
telecommunications needs 


m Call Progress Detectors and Generator 
CMOS detectors for telephone system tones 
(dial tone, ringback, busy, special informa- 
tion); CMOS generator for standard call 
progress tones. 

m= DTMF Receivers 
High-quality receivers for all applications. 

m MF Receivers and Generator 
CCITT RI/R2 receivers; CMOS generator. 

m DC Signalling Products 
Line sense relay; Dial pulse counter and 
hook status monitor; Binary input pulse 
dialer. 


WELTONE’ 


Teltone Corporation 
10801 - 120th Ave. N.E., Kirkland, WA 98033-9974 
Phone (206) 827-9626 TWX 910 449-2862 
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Card Size Digital Multimeter 


THROW OUT YOUR 
SPEECH SYNTHESIS CHIP — 
YOU DON’T NEED IT! 


ESS’s patented time-domain voice compression 
and response technology does not require a 
dedicated synthesis IC. Instead, your existing 
system micro-processor can reconstruct your 
application’s stored speech/sound effects. 


DIAL (415) 644-8127 


HEAR FOR YOURSELF the latest development 
in electronic speech. We call it “software 
speech’’; you'll call it “‘fantastic’’. The speech 
quality in our taped demo is less than 5000-bits/ 
sec; the tape includes male and female voices - 
both are easily compressed with our technology. 
Call (408) 988-8595 after the demo for more infor- 
mation and product literature. 


OEM188 SBC DEVELOPMENT SYSTEM 
FOR PRODUCT APPLICATIONS 


EXPANSION 


The OEM188 - designed to bring your product to 
market in the fastest possible time - through the most 
productive software development environment 
available & cost effective hardware. 


¢ The OEM188 boots MS-DOS or CP/M-86. Write your 
program in Assembler, Forth, Basic, C, Fortran or Pascal. 
¢ ROM your code. The EPROM programmer is onboard 
and fully integrated into the hardware and software. 
¢ Develop your code quickly with Vestas ROMmed 
languages designed for control tasks. 
Size 8” x 8”. FDC for 4 drives, Dual UART with RS-232, TTL 
and RS-422 1/0, Bus - IBM, Printer port, Watchdog, Battery 
backed real time clock and up to 256 K static RAM/ROM. 
Programmer interface - terminal. Various 1/0 boards available. 
Prices starting as low as $329 each 


VESTA TECHNOLOGY, INC.°7100 W. 44th Ave.eSuite 101 
Wheatridge, CO 80033 © (303)422-8088 © VISA & MC 


YQ MIgWe Electronic Speech Systems, Inc. 


iy) Jo 
3216 Scott Bivd. 
onion) Santa Clara, CA 95054 


(408) 988-8595 
CIRCLE NO 204 
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A Lot 
For A Little 


Reach 137,000 
specifiers of electronics 
components, equipment, 
and systems for 
only $725. 


* 
EDN Product Mart 


Dependable Communications 


Crystek Crystals offers their new 16 page 
free catalog of crystals and oscillators. Of- 
fering state of the art crystal components 
manufactured by the latest automated 
technology. Custom designed or “off the 
shelf,” Crystek meets the need, worldwide. 
Write or call today! 


CRYSTEK CRYSTALS 


1000 Crystal Dr. ¢ Ft. Myers, FL 33907 
P.O. BOX 06135 « Ft. Myers, FL 33906-6135 
TOLL FREE 1-800-237-3061 
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This is an IBM 370 channel. 
(Just ask any peripheral.) 
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DW110 PACE Channel Simulator System -. . SEES : 
IEEE-488/RS-232/RS-422 64 Channel 
Digital Input/Output Module 
The BUSSter C64 is a self-contained 64 channel 
digital I/O device which interfaces with any computer 
that has an IEEE-488, RS-232 or RS-422 port. Built- 
in buffer and timer allows data acquisition while the 
host computer is busy with other tasks. Power supply 
included. 2-year Warranty. $495.00 


The PACE is a compact simulation system which 
emulates an IBM mainframe |I/O channel. 


The PACE runs at full channel speeds and allows you 
to test 370-compatible peripherals quickly and easi- 
ly, without tying up a large, expensive mainframe. 
PACE is user-programmable and executes its own 
CCWs. Applications include Design, Manufacturing, 


QA, Field Service, and Trade Shows/Product Demos. 1-800-426-2872 
Data/Ware Development, Inc. Connecticut microComputer, Inc. 
4204 Sorrento Valley Blvd. P.O. Box 186 


Brookfield, CT 06804 
203-354-9395 
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San Diego, CA 92121 
(619) 453-7660 


CIRCLE NO 209 


To advertise in Product Mart, call Joanne Dorian, 212/576-8015 


EDN December 11, 1986 


CROSS 
ASSEMBLERS 


Linker, Librarian 


for 
PC/MS DOS $295 
micro VAX $995 
VAX VMS $995 
VAX UNIX/ULTRIX $995 


targeting over 
30 microprocessors 
output in standard object codes 
relocatable 
macro 
ENERTEC, INC. 

Box 1312 

Lansdale, PA 19446 USA 


Telephone 215-362-0966 
Telex 4948709 ENERTEC 
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END WARPAGE WITH BOARD STIFFENERS 


e Rigidize board during, after assembly 
e Prevent vibration and shock damage 
e One-step installation 

requires no hardware 
e Use as ground or carry up to 64 amps 
Send for Rogers Board Stiffeners 
Application Bulletin. 
Rogers Corp., 2400 S. Roosevelt St. 
Tempe, AZ 85282 602/967-0624 
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EPROM/PAL Prog. 
LOGIC/DATA Analyzer 
==! PC 


EPROM PROGRAMMER .... $350 


2716 Through 271024 


PAL OPTION .............. $250 
20 and 24 Pin Pals 
MP OPTION ............... $100 


8741/42/48/49/51 


BIPOLAR OPTION 


16, 18, 20 & 24 Pin Proms 


HITACHI/INTEL 
ADAPTORS .............. $ 75 
Works with any Generic EPROM Prog. 
LOGIC ANALYZER ........ $995 


50 MHZ, 8 Channel expandable to 32 


EPROM SIMULATOR 


Simulates 2716: Through 271024 


FREE DEMO DISK 
| 2780 S.W. 14th Street 
at mS Pompano Beach, FL 33069 


1-800-9PC-FREE 1-305-975-9515 
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TEST & DESIGN CIRCUITS USING IBM PC 
The Personal Protosystem is a multi-purpose interface for the IBM PC. 
Inexpensive enough to be used simply as a data acquisition system, but 


useful for much more. Perfect for designing and testing circuits. Turns 
the PC into a powerful yet flexible automatic test station. 


e 2ADCs ¢ 3 Programmable 
e 2DACs Counter/Timers 
e32TILI/OBits © Power Supply 

e 4 MHz Clock e Software Included 


$425 for complete system. 


Ajida Technologies, Inc. 
613 Fourth Street, Santa Rosa, California 95404 
Phone: (707) 545-7777 Telex: 910-240-2206 
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Pro68 680 x 0 Processor Card 
Pro68 680 x 0 Processor Card for IBM PC, XT, 
AT and compatible. Contains 680 x O MPU, 10, 
12, 15Mhz, 1Meg memory, 2 serial I/O, 68K 
expansion bus. Systems include OS9/68K, 
CPM68K, PC DOS68, UNIX V. Languages 
include C, Asm., Fortran, Pascal, Basic, Forth. 
Supports 68000, 68010, 68020, floating point 
chip, memory expansion to 6 meg., up to 16 
serial channels, plus more. Dealer/Dist. in- 
quiries welcome. OEM prices start at $495. 


HSC Inc. 

267 North Main, Herkimer, NY 13350 
(315)866-7125 
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NEVER BEFORE AVAILABLE... 


e PIN-GRID ARRAY TEST CLIPS 

e LCC-PLCC TO DIP ADAPTORS 

e DIP (LOW PROFILE) TEST CLIPS 

e LCC/PLCC TEST CLIPS 

e DIP TO PGA ADAPTORS 

e PGA BREADBOARD ADAPTORS 

e PGA INSERTION/EXTRACTION TOOLS 


Emulation Technology Inc. 
422 Ives Terrace 
Sunnyvale, CA 94087 
415/960-0652 
Telex #171618 
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“ACQUIRE AND GENERATE | 
AV EFORMS ON YOUR FY | 


Sample rat 
Vertical 
Horizontal .# 


Generator Board (WAAG) 
e Your PC becomes a dual-channel scope, 
as well as an arbitrary waveform signal 


generator eo 


e 20 MHz to 2 KHz sample/clock rate 
e Transfer data to/from disk file \ 


e Se: 
$895.00 complete a! er xe ‘ Plo 
OP og, ng 
wt a po” p Joti? g2\ ea 
a8 Ee > iQAdV,. 198 


arr va 
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LINEAR ACTUATOR 
ELECTRICALLY OPERATED 
e@ Small size 2%" x 2%" x 1" 
e Powerful 40 Ibs. thrust 
@ Light weight 4 oz. 
6 12V0C i50mA 
This small servo device is easily 
adaptable to remote control, robotic, 
and aircraft applications 


RA 


Menzimer Aircraft Components,!Inc. 
1537 Foothill Dr., Vista, CA 92084 
(619) 724-7557 


CIRCLE NO 216 


EPROM PROGRAMMER 

Model 93 with RS-232, 300 to 19.2K baud, 
hardware handshake, ACK/NAK. Compact in- 
struction set including checksum, silicon iden- 
tifiers supports 2758-27513, 2508-2564, 
MCM68764, new Intel Quick Pulse EPROMs; 
2816A-28256 EEPROMs; 8748, 8749 and 
8751 MPU. Formats include Intel, TEK-HEX, 
S-code, and ASC11 for read, write, split byte 
commands. Price $550, software MS-DOS, 
CP/M $40.Optimal Technology, Earlysville, 
VA 22936. 804-973-5482 
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Flow Charting II 
FAST. SIMPLE. SPECIFIC. 


Now build, update and print process flow 
and organizational charts 
easily, confidently. 


© Readjust chart immedi- 

ately after addition or deletion 
¢ Travel quickly across a 120 

or 200-column screen 
e Move a single character or 

half a chart - instantly. 
Present the true, current picture. Use 
Flow Charting Il on your IBM®-PC 
compatible system. General Motors, 
Bechtel, Touche Ross, Fairchild and 
500 other major US corporations use it. 


1-800/672-3470, ext. 897 Calif. 
1-800/538-8157 ext. 897 National 
408/629-5044 Intemational 


PATTON & PATTON 


340 Lassenpark Circle 
San Jose, CA 95136 


IBM is a registered trademark of International 
Business Machine Corp. 


THE CY360 INTELLIGENT 
WAVEFORM SYNTHESIZER 


offers the most powerful and flexible 
source of audio and low frequency 
waveforms. Stored program 
generation of both 

standard and 

user defined 


| Chanhs Pr tote | 
0 Sige 


FREE DEMO DISK 
SCHEMA is acomplete, integrated schematic draw- 
ing software package for IBM Personal Computers. 
Use SCHEMA with your PC to draw schematics and 
automatically generate design documentation such 
as Wire and Net Lists, Bills of Materials, Design Rule 
Checks, etc. SCHEMA is $495 and supports most 
common PC hardware configurations. Call or write 
today for a free demo disk and brochure. 


OMATION INC. 
1701 N. Greenville Ave., Suite 809 
Richardson, TX 75081 
(214) 231-5167 
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<== | DISTRIBUTE 
LITERATURE 
AND 
CATALOGUES 
THROUGH 
THIS SPACE 
FOR ONLY 


$725 
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 (\ C)\ Software 
Quelo® Development 
7 ™~ Tools 


Quelo Assembler Packages are Motorola compatible. 
Each package includes a macro assembler, linker/ 
locator, object librarian, utilities for producing 
ROMable code, extensive indexed typeset manuals 
and produces S-records, Intel hex, extended TEK hex, 
UNIX COFF and symbol cross references. Portable 
source written in “C”’ is available. It has been ported to 
a variety of mainframes and minis including VAX. 


68020 Assembler Package 
For CP/M-86, -68K and MS/PC-DOS ........ $ 750 


68000/68010 Assembler Package 
For CP/M-80, -86, -68K and MS/PC-DOS..... $ 595 


68000 “‘C” Cross Compiler 
For MS/PC-DOS by Lattice, Inc. 


With Quelo 68000/68010 Assembler Package $1095 
With Quelo 68020 Assembler Package ...... $1250 


+5 volt, ' 

simple TTL 

interface to any 

microcomputer I/O port. 

ASCII and Binary programmable. 
24 Instructions. $195 (80/100) ° 


Cybernetic Micro Systems 
P.O. Box 3000, San Gregorio, CA 94074 


(415) 726-3000 Telex: 171-135 attn: Cybernetic i 
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The EP-1 is a great value, here’s why: 

¢ IBM PC Software Included or RS-232 to any computer 

¢ ASCIi Command driven operation; All intelligence in unit 

° eee Programs, Copies over 150 types from 2716 to 

¢ Optional Intel microcontroller programming head 

¢ Menu-driven Chip Selection; No Personality Modules 

¢ Fast, Slow, Quick-Pulse Programming Algorithms 

e Intel (8080 & 8086), Motorola, Tekhex, Straight Hex Files 

¢ Splits Files by Base Address and Odd/Even (16 bit 
systems) 

¢ Gold Textool ZIF |C socket ¢ Full One-Year Warranty 

¢ Generate & Set Checksums ¢ 5,12.5,21,25V Programming 

¢ Over-Current Protection ¢U.V. Erasers From $34.95 

¢ 8 Baud Rates 300 to 38,400 


BP Microsystems 
5325 Glenmont, Suite E, Houston, TX 77081 
(800)225-2102 (713)667-1636 
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Bubble-Memory 
cassette pealies 


system 


NEW ENGINEERING SOFTWARE 


Filter designs active filters up to order 30. Bessel, 
Butterworth, Chebyshev, Allpass; High, Low Band- 
pass and Bandstop. Fully menu driven, Filter 
designs, plots, and selects component values for any 
filter in seconds. LSAP analyzes linear systems 
producing Bode, Nyquist, Impulse, Step Response 
and Root-Locus plots. Micro-CSMP simulates con- 
trol and servo systems with full support for non- 
linear behavior. Filter is $750, LSAP is $450, Micro- 
CSMP is $900 for the IBM PC. 


California Scientific Software 
1159 North Catalina Ave, Pasadena, CA 91104 
(818) 798-1201 
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ELIMINATE DECOUPLING CAPACITORS 


CAP-8 ELORE COMPONENTS INC 


e Solid-state replacement for floppy disks. 

e Same size and same mounting holes as 5-1/4’’ 
floppy drive. 

e 128 Kbyte or 512 Kbyte bubble cassettes. 

e Full-height and half-height drives. 

e Inherently non-volatile — no batteries! 

¢ Directly compatible with Q® -Bus, VMEbus, 
STD-bus, MULTIBUS, VERSABUS & IBM® -PC. 

e Internal RS-232/RS-422 controller also 
available. For detailed specs and applications 

help, call or write: 


> 3uddi-tec 


Division of PC’M Inc. 
6805 Sierra Court, Dublin, CA 94568, (415) 829-8700. 


CAP-BUS® CAPACITOR/BUS BAR 

Eliminate the decoupling capacitors and the 
power and ground traces from your PCB for 
more reliability. CAP-BUS® has a distributed 
Capacitance of .05 micro-farads per lin. in., at 
50 VDC with low inductance and low im- 
pedance. The capacitor and the bus bar have 
been joined together for CAP-BUS®; a more 
efficient capacitive decoupled power dis- 
tribution system, increasing IC density ona 
two sided board. 


ELDRE COMPONENTS, INC. 1500 Jefferson Rd. 
Rochester. NY 14623 
(716) 427-7280 


Call Patrick Adams today: Quelo, Inc. 
2464 33rd W. Suite #173 
Seattle, WA USA 98199 
Phone 206/285-2528 
COD, Visa, MasterCard Telex 910-333-8171 


Trademarks: CP/M, Digital Research; MS, Microsoft Corporation; Quelo, 
Quelo, Inc. 
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SIMULATORS - CROSS ASSEMBLERS - PRO- 
GRAMMERS - SIM51 and SIM48 Software Simu- 
lators run on IBM-PC, CP/M-80, MS-DOS. 
Designed for validation & debugging application 
software. Simulation includes all on chip func- 
tions plus expansion chips. $250, one year FREE 
updates. Formats: PC-DOS 2.x DSDD, CP/M-80 
8” SSSD, many 5%” formats. Cross Assemblers 
and EPROM pgmrs also available. Logical 
Systems Corp. 6184 Teall Station, Syr., NY 13217 
(315) 478-0722 


locical Systems 
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Want 
Attention From 
137,000 
Engineerin 
Specifiers? 
¢ 


Place your ad in 
EDN Product Mart. 
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ICCON™ MOTHER BOARD/ 
DAUGHTER BOARD INTERCONNECTS 


New power distribution system allows reliable and 

consistent performance while providing quick board 

connect and disconnect. 

e Less than 6 mV drop at 75 amp rating 

¢ 90° or 180° mounting configurations 

e 10-pin DIP mounting in single or bussed 
configurations 

e Low profile, minimum board space 

e Compliant pin or wave solder styles 


Call (415) 490-4200 or write: 
Elcon Products International Co. 


P.O. Box 1885, 
Fremont, CA 94538 EL. 
PRODUCTS INTERNATIONAL COMPANY 


TWX 910-381-7026 
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* Runs on IBM PC/XT/AT or compatible, supporting most common 
graphic boards, printers and plotters 

¢ Over 2000 unique library parts 

+ Part rotation & mirroring 

* Rubberbanding of wires & buses when objects are moved 

* Supports A through E size sheets 

* Visible grids, 5 zoom levels 

¢ Color & monochrome graphics 

* Draws non-orthogonal wires & buses 

¢ Step & repeat with auto increment/decrement of labels 

* Powerful keyboard macros & auto panning 

* Net/wire list, BOM, design check & library creation utilities 


OrCAD gives you so many features, nothing else even comes close. 
Why settle for anything less? At only $495 you will discover that 
OrCAD/SDT is the most powerful and cost effective schematic design 
tool available... at any price! 
Call today for your Free Demo Disk and brochure. All orders are 
shipped from stock for immediate delivery! 
OrCAD Systems Corporation 
1049 S.W. Baseline, St., Suite 500 
Hillsboro, OR 97123 
(503) 640-5007 


; 
$255 
eis 
: 
; 


TEMPERATURE (°C) 


SOLID STATE THERMAL SWITCH 
CANTHERM’S MOXIE™ 


THERMAL SENSOR 
57°C, 65°C, 75°C, 85°C Delivery from stock 
TCR max - 200%/°C Optional housing 
Excellent stability Also in chip form 
Application information Samples available upon 
request 


Canadian Thermostats & Control Devices Ltd. 
8415 Mountain Sights Avenue 
Montreal, Quebec H4P 2B8 
(514) 739-3275 Tix. 05-825619 
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AND APPLICATIONS GUIDE 


PDP — Piotter Driver Program 
aoecenncics ae 


XFER — Transfer Function Synthesis 
Transfer functions / 
Electronic circuits $ 72 95 


TEKCALC — Scientific Calculator 
Program 
Screen graphics/ 


poourmcee 


COMCALC — Communications 
Design Spreadsheet 


pudgetcacuctr  °F29D 


RIGHTWRITER — Report 
Proofreader Program 


DC Network Analysis $72.95 


aaa Program $72.95 


PLOTPRO — 
Scientific Graph Printing 572.95 


PCPLOT — 
High Resolution Graphics $72.95 


LOCIPRO — 


Root Locus Analysis $72.95 


caters: «172.95 


ae Analysis $72.95 


MATRIC MAGIC — 
Motix Manipulation $72.95 


eoueccrsran 97.95 
Engineering Say |@p| 


BV Professional Software (714) 781-0252 


2200 Business Way. Suite 207. Riverside. CA 92501 USA 
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Toroids for any requirement...standard 
high current units from 5 uH/11 Ato 4500 uH/1A 
...encapsulated from .01 uH/3A to 8200 uH/ 
55 mA...application assistance and custom 
winding per your requirement...catalog on 
request. 


JW. Miller Division /Bell industries 
19070 Reyes Ave., Rancho Dominguez 
~ CA 90224 ® (213) 537-5200 
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Schematic Capture 
Software $100 


The Schematic Capture Software from AMS is the 
first integrated software package which runs on 
IBM PC and PC Compatible Computer(s ) and is 
priced at only $100 


¢ Powerful Editor allows copy, add, delete & move 

e A through D size drawing capability 

e Three level(s) of zoom capability 

e Uses keyboard and/or MOUSE 

© Over 1000 library parts 

¢ User can add new library parts 

© Creates net list (FUTURENET, RACAL-REDAC) 

e Prints bill of material 

¢ Supports IBM, EPSON, TOSHIBA, OKIDATA 
PRINTER H.P. & Houston Instrument Plotter 


¢ PCB Layout $250 available Soon 
DEMO DISK $10 


2780 S.W. 14th Street 
en im S Pompano Beach, FL 33069 


800-9PC-FREE 305-975-9515 
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Single Board Computer 


IBM PC to HP 
file interchange !!! 


a BS 


1. PCLIF (Rev 2.5) - New release of 
the software utility that allows 
the transfer of files between an 
IBM PC and HP computers using 
floppy disks. 

e 5.25" transfers don't require 
any additional hardware ! 

e 3.5" disk transfers require 
an ISS FDD35 drive system. 

@e runs on the IBM PC, XT, AT 
and the HP Vectra. 

2. FDD35 - An external 3.5" DS/DD 
floppy disk drive system for the 
IBM PC and XT. 

@ easy connect to IBM PC disk 5 

drive controller. 

@ can be used by DOS and PCLIF. 


This new Polyphase brochure describes and 
illustrates our capabilities to custom design 
and manufacture transformers and other 
magnetic components for defense, aerospace, 
industrial and commercial applications. 
Polyphase magnetic components range in 
size from % gram to 500 Ibs., and in sophistica- 
tion from simple filters and inductors to com- 
plex 18-winding, 57-lead transformers. For a 
free copy, contact Polyphase Instrument Com- 
pany, 175 Commerce Drive, Fort Washington, 
PA 19034. (800) 221-POLY; in PA, (215) 
643-6950. : 


EXPANSION MODULES: RAM, EPROM, CMOS RAM/ 

_ battery, analog I/O, serial 1/O, parallei 1/O, counter/ 
__ fimer, IEEE-488, EPROM programmer, floppy disks, 

_ cassetie, breadboard, keyboard/dispiay. 


SES Wintek Corp: 
[vy WINTER 1804 South sheet 

oes tafayetie: IN 47904 
5 epreen a 800-742-6809 
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INNOVATIVE SOFTWARE SYSTEMS 

1611-D Crenshaw Blvd. Suite 122 
Torrance, CA 99599 

(213) 544-2465 
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MODULAR 
DATA ACQUISITION 


BE REMEMBERED... 


Mil. Spec. IC decoupling _ 


MICRO/Q Mod 2 capacitors conform to 
MIL-C-39014D, STD 202F. Construction 
seals out moisture and humidity. 
Capacitance: .01yF to .30uF. Achieve 
noise control, reduce noise spikes, in 
conditions from — 55°C to + 125°C. Mount 
under DIP IC’s to save up to 30% board 
space. 


Rogers Corp., 2400 S. Roosevelt, 
Tempe, AZ 85282. 602/967-0624. 
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STD BUS USERS! iy. 1964180 PC 


¢ For IBM & Compatibles 
e Flexible and Inexpensive 
e Money Back Guarantee 
e Free Technical Support 


Fast Delivery 
QUA TECH, INC. 


478 E. Exchange St. Akron OH 44304 
(216) 434-3154 TLX: 5101012726 


Enhance your visibility 
to EDN’s 137,000 

EOEM circulation with 
a Product Mart Ad 
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Protect Your Power 


Surge Protectors 
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Aco-processor based on the Hitachi HD64 180, 
Z80 compatible microprocessor. It has provision 
for 2 SBX piggy-back boards following the Intel SBX 
standard. Use any of dozens of commercial SBX 
boards or design your own to interface your special 
equipment. Includes 2 counter-timers, 2 DMA 
channels. Complete technical manual. Extensive 
software support. OEM pricing. A general purpose 
auxiliary processor for IBM-PC or PC/AT. 

We have other co-processors, including units 
for VAXTM and PDPTM-11, unibusTM or Q-bus. Call 
for more information. 


TOTAL SYSTEMS INTEGRATION UPPERMOST 


PO. Box 1607/Eugene, OR 97440 Electronic Industries Co., Ltd. 


Call 303-426-8540 For Immediate Response 
, OCTAGON SYSTEMS crow oist avenue 1-800-874-2288 | 1-503-345-7395 | Tel: 07) 201-0175 ‘Fax: (05) 262.0985" 


CORPORATION Westminster, CO 80030 Telex: 71520 YUNLOON 
CIRCLE NO 244 CIRCLE NO 245 CIRCLE NO 230 
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The 890 Z80A Multifunction CPU card is an 
integrated hardware/software solution for 
industrial control applications. 


* STD BASIC ™—Resident, ¢ 8 digital I/O lines 
fast, floating point BASIC * 16K static RAM 

* Generates ROMable code _— + Status LED 

* 4 MHz Z80A processor * Object Code Debug 

* 128K of memory addressing Monitor 

* Dual RS-232C serial ports ¢ Peripheral cards 

* 4 counter-timer channels available 

* Auto run capability * 5 year warranty 


Inrush current suppressing devices 


specially designed for switching 
power supplies. 
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Recruiting engineers to the South Bronx 


ee at 3-year-old Protocom 
Devices enjoy the same benefits and 
face the same difficulties as engi- 
neers at other start-ups: They pay 
for the pleasures of hands-on de- 
signing and potentially lucrative 
stock options by working long hours 
under tight deadlines and related 
pressures. Yet Protocom’s engi- 
neers work in a setting far removed 
from the entrepreneurial enclaves 
of Silicon Valley or Boston’s Route 
128. Most of them finish their morn- 
ing commute when they exit New 
York’s Cross Bronx Expressway 
and drive into the heart of the South 
Bronx, where the company’s newly 
constructed headquarters sits amid 
the vacant lots and abandoned 
buildings that have made the area a 
symbol of urban decay. 

Protocom’s founders had two pri- 
mary reasons for locating their com- 
pany in such an unlikely setting. 
The first was based on the compa- 
ny’s market: Protocom makes pack- 
et assembler/disassemblers (PADs), 
devices that let mainframes of vari- 
ous protocols communicate over the 
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X.25 packet-switched network, and 
prospective large-scale users of 
PADs are the banks and investment 
houses that line nearby Wall Street. 
The second reason was more per- 
sonal: The five men who founded the 
company saw its presence in the 
South Bronx as a way to bring train- 
ing opportunities and jobs to the 
area where some of them had grown 
up. 

Despite its bleak surroundings, 
Protocom has found attracting engi- 


Part of the staff in 
front of the company’s 
headquarters. (top) 
Rafael Collado: Pro- 
viding incentives for 
engineers. (right) 


is a task less 
difficult than 


it seems 


Deborah Asbrand, Staff Editor 


neers to be a surprisingly easy task. 
Many factors have contributed to its 
continued success in building its en- 
gineering staff. The founders’ have 
drawn on their own engineering ex- 
periences—in particular the short- 
comings—to fashion a flexible envi- 
ronment that lets engineers 
contribute to all facets of the compa- 
ny’s operations. The company has 
also tapped local engineering gradu- 
ates’ desire to remain near New 
York City. What’s more, through its 
active role in the Bronx’s rehabilita- 
tion, it has added arare, humanitar- 
ian trait to its corporate character. 
Even before Protocom’s CEO, 
Rafael Collado, graduated from the 
electronics engineering program of 
Brooklyn Polytechnic Institute in 
the early seventies, experience had 


Photographs by Sarah Putnam 
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taught him that many large compa- 
nies viewed their engineers, all com- 
partmentalized in neat layers, as 
human commodities. His father, an 
engineer for Grumman, was one of 
the thousands of engineers who lost 
their jobs during the 1960s. “I knew 
then that engineers were viewed by 
most of industry as skilled labor,” 
says Collado. “They didn’t get the 
respect they deserved. They were 
developing the products, sitting on 
the cutting edge, and in the end, 
they were dealt with as consumable 
resources.” 


Staying with a product to the end 


What’s most harmful to engi- 
neers, says Collado, is the piecemeal 
process that dominates engineering 
in many large companies. By work- 
ing only on small pieces of the whole 
—instead of actively working in the 
design, testing, manufacturing, and 
marketing areas—engineers lose 
their perspective on their role in a 
product’s development. More impor- 
tantly, he says, they have no sense 
of the profits they generate for their 
company. An elegant design isn’t 
just an esoteric piece of technology, 
he says. “It’s an esoteric piece of 
technology that serves a user’s 
need.” 

Part of Protocom’s strategy for 
recruiting engineers attempts to 
bridge the gap between engineers 
and profits from the products they 
design. Its engineers’ compensation 
package consists of base salary, 
stock options, project bonuses, and 
a percentage of the profits from a 
product on which they worked. “If 
an engineer is generating money for 
Protocom,” says Collado, “I should 
make an incentive for him to gener- 
ate more. [Incentives] shouldn’t just 
be for salespeople.” 

The company’s small size in itself 
draws recruits. Engineers know 
that Protocom, which employs just 
60 people, is still too small to have 
erected barriers between its de- 
partments. Thus it offers young en- 
gineers, in particular, intensive 
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Part of Protocom’s strategy for recruiting 
engineers attempts to bridge the gap 
between the engineers and the profits from 
the products they design. 


technical training in addition to ex- 
perience in manufacturing, market- 
ing, and sales. 

“The experience I’d get here in 
one year was equal to what I’d get in 
three or four years with another 
company,” Omar Azmy, a recent 
graduate of Cooper Union, a small, 
4-year college in New York, explains 
in talking about his decision to join 
Protocom. “I’m getting a lot of expo- 
sure and a lot of responsibility. It 
was almost guaranteed that I’d get 
that kind of responsibility because a 
company this size can’t hire 100 en- 
gineers right away.” Azmy consid- 


Omar Azmy: More 
exposure and 
responsibility 


ered jobs with Bell Laboratories 
and other New York area compa- 
nies, but he chose to accept a posi- 
tion at Protocom based on a friend’s 
recommendation. “He told me ‘the 
company doesn’t have an engineer- 
ing department; rather it is an engi- 
neering company.’” 

And it’s an engineering company 
whose CEO believes engineering 
means learning through doing. Col- 
lado’s first engineering job was at 
Documation (Melbourne, FL), a 
small subsidiary of Storage Technol- 
ogy. It was an exhilarating appren- 
ticeship. “When I first started, they 


gave me manuals and said ‘go to it,’” 
he recalls. “I hadn’t a clue as to what 
was going on.” But he accepted the 
challenge of the job, he remembers; 
he absorbed the manuals and scram- 
bled to learn the technology he 
needed to complete the project. “In 
six months, I had learned more than 
I had in my career as a student.” 
The importance of this sink-or- 
Swim approach so impressed Col- 
lado that he now puts it to use at 
Protocom. Queenie Ma’s description 
of her first experiences at Protocom 
echo Collado’s. “When I first came 
to work here, they gave me a project 


in hardware, which is what I really 
wanted to do,” says Ma, another 
recent Cooper Union graduate. 
“But the first month that I was 
here, I was totally lost. Then I was 
able to put the project on schedule 
and learn the work.” 

Collado says he’s committed to 
preserving a path for advancement 
for those engineers who want to 
remain designers. In many of the 
companies he worked for, the only 
opportunities for promotion were to 
managerial positions, a situation 
that he likens to “telling a surgeon 
that the only way he can earn pres- 
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tige and more money is to stop prac- 
ticing medicine. The only profession 
that does that to its gifted people is 
engineering.” 

To keep design opportunities 
open to more senior engineers who 
don’t want to be managers, the com- 
pany has devised a technical post 
with the title of “at counsel.” The 
position lets engineers work part- 
time for the company, as consul- 
tants of sorts, and use the remain- 
der of their time to work on projects 


Queenie Ma: Learning by doing 


of their own. 

Protocom has been equally inno- 
vative in taking into account engi- 
neers’ high turnover rates: The com- 
pany has made it known that it’s 
open to discussing investments in or 
joint ventures with employees’ 
start-up projects. Collado envisions 
the company as “almost a graduate 
school,” fostering employees’ crea- 
tivity until they’re ready to take on 
their own businesses. “Sure, we 
want to get our products out and 
make money,” he admits, “but at 
the same time, I know that people 
will typically leave after two years.” 

Collado is an indefatigable boost- 
er of the company’s New York loca- 
tion. His support for the South 
Bronx site, just 15 minutes out of 
the city, was partly based on his 
belief “that New York City had fan- 
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tastic pent-up engineering talent 
that was being abused.” Students at 
Polytechnic Institute of Brooklyn, 
Cooper Union, Columbia Universi- 
ty, and other local colleges who 
wanted to remain in New York, he 
maintains, have few opportunities 
beyond what the area’s aerospace 
facilities had to offer. 

Collado’s estimation of New York 
residents’ desire to remain near the 
city seems justified, for both Azmy 
and Ma considered the company’s 
location a plus. But Carlos Aponte, 
Protocom’s director of human re- 
sources, sees the company’s South 
Bronx location as a drawback in 
trying to draft people from other 
parts of the country. He cites a 
recent Boston Globe recruitment 
advertisement for software engi- 
neers that netted only four inquir- 
ies. “The major reason we don’t get 
the Silicon Valley, hot-ticket engi- 
neer here is that they don’t want to 
come to the Bronx. There’s some- 
thing symbolic about the Bronx; 
people are afraid of it.” 

Not all non-New Yorkers are 
daunted. Earlier this year, hard- 
ware designer John Derewonko 
turned down a job with a data- 
communications company in a rural 
part of Massachusetts to join Proto- 
com. Derewonko lives 30 minutes 
away from the Bronx in White 
Plains, a middle-class suburb. He 


and one that makes Protocom an 
exceptional start-up—is its sense of 
social mission. The founders wanted 
to do their part to help restore a 
sense of community to the South 
Bronx. A $4.4 million financial pack- 
age from the Port Authority of New 
York provided for the construction 
of 42,000 square feet of office and 
manufacturing space in Bathgate 
Industrial Park, which is home to 
three other companies in addition to 
Protocom. The company hopes in 
the near future to add another 100 
or so employees to its 60 current 
workers. 

Its sense of social responsibility 
includes constant training for every- 
one from hourly employees—who 
rotate through positions in the mail 
room, manufacturing, and mainte- 
nance, and are eligible for company- 
paid schooling after one year of em- 
ployment—to engineers. “If in one 
engineering team, one engineer 
stands out..., you get suspi- 
cious,” says Aponte. “Interaction 
and sharing aren’t taking place. For 
us, social mission means that you’ve 
got to train those around you to 
maximize [their talents].” 

Open discussions on racism and 
sexism with potential employees is 
another part of the company’s poli- 
cy. Aponte meets with job candi- 
dates at all levels and finds that 
discussion of prejudice leaves many 


Protocom’s CEO believes engineering 
means learning through doing—the 
sink-or-swim approach. 


says his standard of living is higher 
now than it was during his four 
years as a digital designer for GTE 
in Waltham, MA, and he has few 
worries about working in the 
Bronx. “I’m part of the community 
and I know it well,” says Dere- 
wonko. “The Bronx,” he says, “is 
not that bad.” 

Another important dimension— 


of them disconcerted. “People ask 
‘why do you keep bringing up these 
negative things—racial and gender 
discrimination?’” says Aponte. “My 
answer is always the same: Sexism 
and racism have always existed and 
will always exist in corporations. 
The difference between us and other 
companies is that we talk about it.” 

Aponte also stresses the minority 
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Looking for a 
job doesnt have 
to De one. 


EDN’s Career Opportunities 
section keeps you informed 
of current job openings 
from coast-to-coast 


TURN TO 


PAGE 


Sas 
LETS YOU RETRIEVE DETAILED PRODUCT 
INFORMATION IN AN INSTANT! 


EDN and EDN News offer you the fastest system ever to retrieve additional prod- 
uct information from an advertiser. 

It's called REACT, for Cahners Reader Action Service. And it allows you to receive 
in minutes what used to take weeks. 

All you do is look for the toll-free REACT phone number appearing in ads in EDN 
and EDN News. Then call the number from your modem-equipped personal com- 
puter or terminal. 


You'll be shown product descriptions, price lists, and technical specifications 
right on your computer screen. Plus you can access this data 24 hours a day, 
seven days a week for up to 15 minutes without charge. 

REACT enables you to respond to an advertising message after reading it and to 
receive the additional information you want immediately. 


The next time you see an ad that interests you, all you have to do is REACT. 


CA IN EUR S&S 


qUINREADER 
ACTON II) 


ISSUES 


base of the company. He points out 
that the president, the chairman of 
the board, and the directors of five 
out of six departments in the compa- 
ny belong to minorities. “That is 
radically different from the corpo- 
rate experiences of 99.9% of people 
in this country,” he says, and that 
distinction poses its own problems. 
“To create an effective company, we 
have to find people who not only 
have the right expertise, but are 
going to feel comfortable working in 


“Tf in one engineering team, 
one engineer stands out..., 
you get suspicious.” 


a multiracial, multiethnic company.” 

The director of human resources 
quickly dismisses the question of 
whether a company that tries to 
accommodate everyone’s needs can 
also operate a profitable business. 
“That is the furthest thing from the 
truth. Just look at us,” he argues, 
pointing to the company’s growth in 
sales from $500,000 in 1983 to $5 
million in 1985. 

Out of all its creative and innova- 
tive programs, Protocom’s greatest 
asset is the policy that allows engi- 
neers to be connected to a product 
at all stages. “What we’re trying to 
do is to take engineering back and 
make it fun,” says Collado. EDN 
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CAREER OPPORTUNITIES 


Call today for information. 
East Coast: Janet O. Penn (201) 228-8610 
West Coast: Dan Brink (714) 851-9422 
National: Roberta Renard (201) 228-8602 


Reduced 
Recruitment 
Rates! 


Place equivalent space 


PRINCIPAL RESEARCH 
SCIENTIST 


Perform research, develop concepts, method- 
Ologies and demonstrate prototype implemen- 
tations in the area of system-level CAD tools for 
automated synthesis, design, test and layout 
of high performance VLSI architectures. 


Requires Ph.D. in Computer Science or Com- 
puter and Information Science. Requires one 
year experience in or graduate level coursework 
gained by at least 3 credits in the following: 

computer architecture, complexity analysis and 


: development of design automation algorithms 
If} both EDN Career ane VLSI hea methodology, hardware 

i+] escription languages, computer architecture 
Opportunities and : simulation and analysis, compiler techniques 
EDN Career News in and algorithms, and the development/use of 


unique computer aided design tools for VLSI 
in an industrial environment. Salary $4,020.00 
per month. 


Submit resumes to: 
Mr. R. J. Tibbetts 


the same month and get 
a ' discount off the 
Career News rate. 


THE MITEL TEAM 
IS LOOKING 
FOR A KEY PLAYER 


The Datacom division of Mitel, Inc. is searching for aseasoned 
professional with experience in one or more of the following 
areas. 


HI speed Digital communications. Telephone/Network Inter- 
faces, Modem Technology, Assembly Language Programming 
(6800 family), High Level C, Forth, Pascal, Analog/Digital Design 
Experience. 


The successful candidate will be a ‘Highly Motivated’’, self- 
starter accustomed to being involved in a project from concep- 


tion to production release. Outstanding opportunity for personal 
expression and high visibility within the organization. 


BSEE, MSEE or equivalent experience required. 


We offer a competitive salary and a comprehensive benefit 
package, plus relocation assistance to our beautiful rural com- 
munity on the banks of the St. Lawrence River. For considera- 
tion and a chance to join a winner, send your resume to: 


John C. Valentine 
Manager, Human Resources 


MITEL. 11. 


St. Lawrence Industrial Park 


EIDINI 


0606k(23)/9169/60 


Capture the 
future at SRL 


Systems Research Laboratories 
Inc., is a growing high technol- 
ogy, engineering research and 
development company. Because 
of our Continued expansion into 
new areas of technology, we 
have the following career oppor- 
tunites available at our Dayton, 
Ohio, headquarters: 


Software Development Manager 

Must have experience with opera- 
tional flight programs for airborne 
systems. Requires programming expe- 
rience in J-73 or Pascal plus ability to 
analyze software and appropriate 
documentation. Supervise staff of 
software engineers during program 
development phase. BSCS or BSEE 
and 5-8 years experience with MIL- 
STD-1750A required. 


Environmental Test Manager 
Responsible for setup and manage- 
ment of new environmental test facili- 
ty for engineering assessment test- 
ing, qualification testing and environ- 
mental stress screening. Advise 
design groups, prepare environmental 
test procedures and plan, schedule 
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#7-15 
Minnesota Department of Jobs and 


690 American Center 
St. Paul, MN 55101 


Training 


and manage environmental testing for 
military projects. BSME, 3-5 years en- 
vironmental testing experience and 
familiarity with MIL-STD-810 required. 
Additional requirements include vibra- 
tion structure design analysis skills, 
familiarity with environmental design 
and test specifications and know- 
ledge of computer-controlled environ- 
mental test chambers and fixtures. 


Quality Assurance Engineer — 
Software 


Responsible for development, im- 
plementation and maintenance of 
quality assurance plans for electronic 
graphic display products. BSEE and 3 
or more years experience developing 
and monitoring quality programs in 
high technology product development 
environment required. Direct product 
development, design experience and 
knowledge of appropriate MIL-SPECs 
preferred. 


Senior Digital Systems Engineer — 
Avionics 


Responsible for digital hardware 
development and systems integration 
for military avionics, EW and display 
systems. BSEE and 5-10 years experi- 
ence in digital hardware development 
required. 


EOE/MFHV 
Principals only 


Ogdensburg, NY 13669 


Programmer/Analyst 

Design and develop real-time soft- 
ware for scientific applications in 
human/machine integration. Requires 
BSCS with 2 or more years experi- 
ence in FORTRAN, BASIC and C, us- 
ing UNIX-based systems on variety of 
computers such as VAX/VMS, PDP-11 
systems, 1750A/1533 bus system. 


Systems Analyst 

Design, plan and develop real-time 
software from top-down systems de- 
scription for advanced generic crew 
station simulator. Lead software 
team. Requires BSCS with 5-8 years 
experience in a VAX/VMS environ- 
ment and working knowledge of 
UNIX, C, FORTRAN, Ethernet and 
computer graphics software. Experi- 
ence with aircraft dynamics and flight 
simulation desired. 


SRL offers an excellent com- 
pensation and benefits package 
and a working atmosphere that 
encourages personal career 
growth. Qualified candidates 
should send their resume in con- 
fidence to Dept. 12, Systems 
Research Laboratories, Inc. 


U.S. Citizenship required 


Ena] SYSTEMS RESEARCH LABORATORIES, INC. 


2800 INDIAN RIPPLE ROAD. DAYTON. OHIO 45440-3696 « (513) 426-6000 
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Sperry in Albuquerque: 


Engineers 


Sperry’s defense systems operation in 
Albuquerque, N.M., is looking for 
engineers who want to be involved with 
exciting technology for such sophisticated 
equipment as the avionics for the F-15 and 
F-16 jet fighters. AtSperry we offer you a 
modern working environment and an 
opportunity to grow with our expanding 
business. We need talented people in the 
following areas: 


Power Supply Engineer 


You will assist project groups in the 
analysis and design of low- and high-vol- 
tage power supplies for high reliability 
applications. A working knowledge of MIL- 
STD-704 and power FET switchmode con- 
version circuitry plus four year’s experi- 
ence and a BSEE degree is essential. 


Electronic Packaging 
Engineer 


This position will require coordination 
of customer requirements, packaging con- 
cepts, analysis, manufacturing processes 
and tests to achieve a viable product. 
Requires a BSME and a minimum of two 
year’s experience with military airborne 
or space electronic equipment. 


Reliability Engineer 

Performance of circuit stress analysis, 
reliability prediction and failure mode 
analysis, and participation in reliability 
development testing. BSEE and two year’s 
minimum experience. 


Components Engineer 


Preparation of component specifica- 
tions and provision of technical liaison 
between Sperry and component vendors. 
Need specialists in electrical/electronic 
and mechanical components. BS in 
engineering or one of the physical 
sciences. | 


ATE Engineer 


To qualify for this position you should 
have four or more year’s experience in 
hardware and software design of test 
equipment. A BSEE/CE degree and experi- 
ence in PASCAL is required. 

For consideration, send your resume 
and salary information, in confidence, to 
Eric Gierschick, Sperry, P.O. Box 9200, 
Albuquerque, NM 87119. 


+ SPERRY 


Equa! Employment Opportunity Affirmative Action Employer 
U.S. citizenship required 
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# We’ve Always 
Riad the Guts... 


.MWow We've Got the System! 


You've always known AST Research Inc. as the leading supplier of personal computer enhancement products 
for the IBM, Apple, DEC and ATST environments. Now we're entering into a new era as the total system 
solution company. AST Research proudly introduces our own personal computer system, creating additional 
opportunities for: 


Saas". Sardware Engineering 


° Sr. Hardware Design Engineer * Hardware Design Engineer 


- BSEE/MSEE - BSEE 

- 5+ years system level hardware design and - 4 years microprocessor based design and 
analysis experience checkout 

- IBM PC/AT and Intel microprocessor system - Design of graphics, peripheral or communication/ 
level design LAN controllers 

- Knowledge of software integration - Apple and 68000 experience desirable 

° Hardware Design Engineer ®* Continuation Engineer 

- BSEE - BSEE or equivalent 

- 5 years microprocessor based design and - 5+ years experience in checkout of digital logic 
checkout - IBM PC experience a must 


- Design of memory arrays and experience with TTL 
and CMOS devises required 
- IBM PC/AT knowledge desirable 


sqeeeeeeeee. 2." SOftware Engineering 


° Sr. Graphics Software Engineer * Software Engineer 


- BSCS/MSCS/BSEE/MSEE - BSCS/BSEE 

- 8 years experience with 3 years in graphics, - 3+ years experience in operating systems and 
CAD/CAM or Desk Top Publishing device driver programming 

- IBM PC, 8086/286 Assembly, C and graphics - SNA/BSC communications 
software standards required - IBM PC experience desirable 

- Graphics driver experience mandatory 

° Software Engineer ° Software Engineer 

- BSCS/MSCS - BSCS or equivalent 

- 3-8 years system software design experience - 4 years programming experience in device drivers 

- Familiarity with PC/MS-DOS, PC BIOS and and applications software development 
peripheral drivers - Assembly, C and Pascal 

- Assembly and C or Pascal - Macintosh software experience desirable 


AST has a relentless dedication to our employees and is committed to their personal growth and professional 
achievements. We offer the kind of salary and benefits package you’d expect from a company so committed 

to a program of outstanding employee relations. Are you good enough for the AST team? Find out by sending 
your resume and salary history to: Human Resources Department EDN, AST RESEARCH 
INC., 2121 Alton Avenue, Irvine, CA 92714. Equal Opportunity Employer 


"RESEARCH INC. 


1 
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‘TRANSCEND 
LIMITATIONS. 


At Northern Telecom, we are finding that there are no 
limits to the potential of communications. There are only 
solutions we haven’t found yet. 

We are seeking Product Managers to research and 
develop technical specifications for new product R & D 
programs, manage the R & D effort and schedule and 
manage product trials, including the Beta test process. 
We currently have opportunities available for the 
following: 


Networking Product Manager 


@ Terminal Networks/Network Planning 
@ SNA/X.25 Protocols 
@ IBM 3270, POS, and ATM 


Standards Product Manager 


®@ CCS 7 Signaling Standard 
@ CCITT Standards 


Data Network Operations Manager 


@ Public access data network operations 
@ Data network management methods and procedures 


Software Product Manager 


® Real time systems program development 
@ Front end processor software 
@ SNA/SDLC/VTAM/TCAM 


@ Data telecommunications system components 


Network Management Product Manager 


@ Real time voice/data network management 

@ Familiarity with state-of-the-art network components 
All positions require a BSEE/CS and a minimum of 5 
years relevant experience. Please send resume to: Carl 
Norcross, Mgr., Human Resources, Dept. DL 037, 1201 E. 
Arapaho Rd., Richardson, TX 75081. 


An equal opportunity employer m/f/h/v. 


Build Your Career in Communications. 
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IDINI Databank 


Professional Profile 


Announcing a new placement service for professiona! engineers! 


e Your background and career objectives 
will periodically be reviewed with you by 
a PSL professional placement person. 
We hope you're happy in your current posi- 
tion. At the same time, chances are there is an 
ideal job you'd prefer if you knew about it. 
That's why it makes sense for you to register 


To help you advance your career. Placement e The computer never forgets. When your 
Services, Ltd. has formed the EDN Career type of job comes up, it remembers you're 
News Databank. What is the Databank? It is a qualified. 

computerized system of matching qualified . ina i aa : 

candidates with positions that meet the pect onde arenearnd pesbalrs 
applicant's professional needs and desires. 
What are the advantages of this new service? 


e it's absolutely free. There are no fees or 


considered for openings across the U.S. 
by PSL and it's affiliated offices. 
e Your identity is protected. Your resume 


is carefully screened to be sure it will not just mail the completed form below. along with 


irene prt company or parent 2 copy - your resume, to: Placement Services. 
IDENTITY PRESENT OR MOST RECENT EMPLOYER 
ae Address: REPRE er ETE 
City State: Zip Location (City, State) 


Home Phone (include area code): __. Business Phone if O.K. to use: 


College or University 


EDUCATION Major Field 


Degrees (List) 


POSITION DESIRED 


EXPERIENCE Flecent Bosttion From: To: Tite: 


Industry of Current Employer: 


Duties and Accomplishments: 


Reason for Change: 


PREVIOUS POSITION: 


Employer: From: To: City: State: 


Divisions 2252 2 ss ot a es = Typeot industry: Salary: 


Duties and Accomplishments: 


COMPENSATION/PERSONAL INFORMATION 


Base Salary Commission | Bonus T Total Compensation Fawyers, Min. Compensation 


1 Will Tr | 
Le |own my home. How long? I rent my home/apt. (1 


Years Experience 


Date Available 


(2 Light .) Moderate Heavy 
() Employed ) Self-Employed ] Unemployed ] Married ( Single Height____—Weight__ 
Level of Security Clearance () U.S. Citizen | () Non-U.S. Citizen si aE Acct gta choca sd ded 2! 
‘] All but present employer 


(1 WILL NOT RELOCATE OO OTHER 


[DIN Databank 


A DIVISION OF PLACEMENT SERVICES LTD., INC. 


265 S. Main Street, Akron, OH 44308 216/762-0279 


0 WILL RELOCATE 
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with the EDN Career News Databank. To do so. 
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So do careers, and if you're a talented, ambitious 
electrical, mechanical, software, component or reliability 
engineer with the appropriate degree and at least two 
years’ experience, talk with the people at Otis about the 
state-of-the-art projects now in development and on the 
way. 

@ Electrical Engineers: Digital and analog circuit design; 
power electronics for drives in the 50 hp category 
(AC, DC plus motor generators). 


@ Mechanical Engineers: Machine analysis, analytical 
analysis, materials analysis, test and CAD. 


@ Software Engineers: Assembly plus another high level 
language and VAX experience required. 


® Component and Reliability Engineers: For vendor 
Surveys, failure analysis, reliability and component 
spec preparation. Electrical and mechanical 
opportunities available. 


If you’re an Engineer with an EE, ME or CS degree 
and at least two years’ experience, move to Otis where 
you'll find intriguing engineering challenges, solid 
career mobility and excellent compensation. For 
prompt, confidential consideration, send your resume or 
letter outlining your education and experience, along 
with your salary requirements, to: Otis Elevator 
Company, One Farm Springs Drive, Farmington, CT 


06032. Your direct response will receive preferred 
consideration. ne KHAaAaABMa™€ 


We are an Equal Opportunity Employer 
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US SHIPMENTS OF RECTIFIERS 
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1987 


1986 


1985 


Rectifier market to grow 
at a 10.2% annual rate 


The value of US shipments of recti- 
fiers, including standard-recovery, 
fast-recovery, ultrafast-recovery, 
and Schottky types, totaled $521.7 
million in 1985, reports the market- 
research company Venture Develop- 
ment Corp (Natick, MA), and 
should reach $932.7 million by 1991. 
The average annual growth rate 
throughout the period should be 
about 10.2%. 

Though application niches are 
well established and consumption of 
devices in all categories will in- 
crease, the demand for Schottky 
rectifiers is expected to grow at the 
highest rate, says VDC. Although 
Schottky devices are limited to low- 
voltage applications, their higher ef- 
ficiency is attractive to designers 
who are attempting to build smaller 
and faster power supplies. 

Demands for lower forward volt- 
ages than even Schottky rectifiers 
can achieve have inspired power- 
semiconductor makers to investi- 
gate alternative rectifier technolog- 
ies. In recent years, synchronous 
rectifiers have shown voltage drops 
that are typically half those of com- 
parable Schottky devices. Bipolar 
and MOSFET versions of synchro- 
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nous rectifiers are now available, 
but dollar value of shipments is ex- 
pected to remain small for the time 
being, because the devices are still 
significantly more complex and ex- 
pensive than Schottky devices. 


Network expenditures: 
A colossal waste? 


The good news—for suppliers of 
systems and equipment—is that US 
businesses will have spent approxi- 
mately $650 million on local-area 
computer networks when 1986 sales 
are finally in. And they will spend 
about $740 million in 1987, says Her- 
bert J Martin, president of the Wol- 
longong Group (Los Angeles, CA), a 
consulting firm in the networking 
field. The bad news—for users—is 
that in just a few years, many net- 
works may have to be ripped out of 
the walls. 

Martin says that today’s net- 
works are being built in a haphazard 
fashion, with no concern for the 
International Standard Organiza- 
tion’s (ISO) Open Systems Intercon- 
nection (OSI) model for computer 
networks—a standard that will not 
receive full specification for at least 
five years. Compounding the prob- 
lem, says Martin, is the increasing 


use of equipment from different 
manufacturers in a single organiza- 
tion; this practice often results in 
incompatible protocols and _ lan- 
guages. 

One measure of insurance you can 
take against total reinstallation is to 
build your network in accordance 
with the Transmission Control Pro- 
tocol/Internet Protocol (TCP/IP) 
used by the Department of Defense. 
“The great virtue of TCP/IP is its 
open systems approach to communi- 
cation,” says Martin. “It can be im- 
plemented by any computer user, 
can be transparent to many kinds of 
operating systems today, and will 
prepare you to easily migrate to 
[OSI] when ISO completes its net- 
working standard.” 


DP/MIS budgets to stress 
control over transmission 


According to data compiled by New- 
ton-Evans Research Co (Ellicott 
City, MD), managers and executives 
in data-processing and manage- 
ment-information-systems depart- 
ments will allocate a growing por- 
tion of their budgets to data-concen- 
tration and_ network-control 
equipment, as opposed to data- 
transmission equipment, in 1987. 

The respondents’ budgets are ex- 
pected to show a cumulative growth 
rate of 44% over the 1984 to 1987 
period. On a per unit basis, their 
purchases of data-concentration 
equipment will be greatest in the 
port-selector category; the number 
of installed units is expected to in- 
crease by 78%. Respondents indi- 
cated that they will increase the 
number of multiplexers installed by 
53%. 

The number of 56k-bps, 14.4k- 
bps, RF-microwave, and broadband 
modems in use is expected to grow 
significantly, reports Newton- 
Evans. Leading suppliers in the 
various categories of modems are 
AT&T, Hayes Microsystems, 
Codex, and Northern Telecom. 
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Molex Is Making 
The Connection Between... 


ASSEMBLIES 


From a broad line of bulk planar cables to complete cable 
assemblies, Molex makes the connection. 

- With combined cable, connector, and application tooling 
capabilities, Molex is your single source for compatible cable 
systems. Our growing line of cable products covers the 

- spectrum from solid, stranded, and top-coated 
“, — round conductor flat cable to flat flex and 
new foil shielded cable for high frequency 

%, EMI/RFI shielding applications. 


We'll work with you to find 
cost-effective cable solutions. 

We can combine cable and 
connector into ready-to-install cost- 
effective custom assemblies to meet your 
specific needs. From initial design, through 
sampling, pilot runs, production, and “just in 
time” manufacturing, we'll work to provide the 
best cable products at the lowest applied costs. 


Dependable service worldwide. 

All Molex cable and cable assembly products are 
available around the world. Our regional assembly 
centers are structured to support our distributors and 
OEM accounts with defect-free products, dependable 
supply, and local service. 

Contact the Molex Cable Product Group today. 
We can help you find the cable and assembly 
solutions that are right for you. 


) yf 
including 049” .050” 
” 200” and .312” 


=e 
¢ 


Molex is a preferred cable and assembly 
_ supplier to the automotive, data processing/ 
telecom, and consumer electronics industries 
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Single-board 
simplicity for remote 


micro-to-mainframe 
communications 


A Sync-Up modem card — that’s all you 
need to link your remote PC, XT, AT or com- 
patible to your synchronous mainframe. And 
you can make the connection at 4800 bps, 
dial-up or dedicated line, or 2400 bps dial-up. 
Insert the modem into any expansion slot, 
plug in the Telco connector, install the com- 
munications software and your link is ready. 
Sync-Up is simple. If your mainframe 
is supporting 201C or 208A/B modems, 
implementation is a matter of minutes, with 
no changes required at the mainframe end. 
Sync-Up is versatile. It’s available with 
the following UDS software options: DIAL 
for use with your existing emulator package; 
BSC for 2780/3780 or 3270 emulation: 
or SNA for 3270 or 3770 emulators. 


It supports most other synchronous com- 
munications packages. 

Sync-Up is economical. Prices start 
at $625, quantity one, for a 201C without 
software. 

Sync-Up is NOW. 201s and 208A/Bs 
are available for immediate shipment. 

For technical details and complete 
pricing information, contact Universal Data 
Systems, 5000 Bradford Drive, Huntsville, 
AL 35805. Telephone 205/721-8000; 

Telex 752602 UDS HTV. 


Universal Data Systems 


(MA) MOTOROLA INC. 
information Systems Group 


UDS modems are offered nationally by leading distributors. Call the nearest UDS office for distributor listings in your area. 
DISTRICT OFFICES: Apple Valley, MN, 612/432-2344 e Atlanta, GA, 404/998-2715 ¢ Aurora, CO, 303/368-9000 « Blue Bell, PA, 215/643-2336 ¢ Boston, MA, 617/875-8868 « Columbus, OH, 
614/895-3025 ¢ East Brunswick, Nu, 201/238-1515 * Glenview, IL, 312/998-8180 ¢ Houston, TX, 713/988-5506 * Huntsville, AL, 205/721-8000 « Issaquah, WA, 206/392-9600 Livonia, MI, 
313/522-4750 ¢ Mesa, AZ, 602/820-6611 ¢ Milwaukee, WI, 414/273-8743 ¢ Mission Viejo, CA, 714/770-4555 * Mountain View, CA, 415/969-3323 e Richardson, TX, 214/680-0002 « St. Louis, 
MO, 314/434-4919 © Silver Spring, MD, 301/942-8558 Tampa, FL, 813/684-0615 ¢ Uniondale, NY, 516/222-0918 « Van Nuys, CA, 818/891-3282 ¢ Willowdale, Ont, Can, 416/495-0008 
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Dream with confidence. 

When was the last time you really sat 
back and thought big thoughts? Those 
rare moments where the energy of 
abstract ideas triggers possibilities? 
Those times when you can't write fast 
enough to record the idea? The precise 
minute when creative art enters the realm 
of scientific possibility? At Belden we 
believe we can help you transform your 
dreams into reality. 


Execute your design vision. 

The movement from abstract to concrete, 
from concept to system, demands the 
integration of design possibilities. The 
evolution of technology and the conver- 
gence of data, audio and video signal 
transmissions press the very limits of 

the possible. 


The art of the possible becomes the sci- 
ence of reality every day at our Technical 
Research Center. Our engineers, while 
engaged in long distance ideas, simulta- 
neously determine real design possibili- 
ties. The search for the best design— 
best being a design resulting in cable that 
can be economically manufactured to 


satisfy your requirements—is our mission. 


And it’s available to you. We work with 
the major OEM's, individually and in 
seminars, to define problems, explore 
test parameters and help guide in the 
selection of the appropriate solution. 


There is no equal. 
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YOUR 
ABILITY TO 
EXECUTE 


SUCCESS 


How Belden 
transforms your dreams 
into reality. 
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Introducing electronic transformation. 
We invite your design questions and 
problems. We've even designed and pat- 
ented a method of testing for transfer 
impedance to provide more exacting and 
repeatable measurements of cable 
shielding. This new design allows the 
prior preparation of test samples, resulting 
in faster and more accurate test results. 


Our leadership in 
shielding tech- 
nology helps you 
uncover interfer- 
ence problems 
at the sys- 
tems design 
stage. Our 
experience in this 
highly special- 
ized field of electronics can be found in 
solutions developed for the military 
(including TEMPEST requirements), 
instrumentation and process control 


| industries, local area networks and CATV. 


| Your search for knowledge. 


Information and knowledge are the fuels 
of innovation. They allow us to dream. 
And transform those dreams into design 
realities. We encourage you not only to 
dream, but to call when inspiration strikes. 
Belden Electronic Wire and Cable, P.O. 
Box 1980, Richmond, IN 47375. 


1-800-BELDEN-4 


INDUSTRIES 


